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Russell Grinnell 


Russell Grinnell, Vice-President of the 
National Fire Protection Association, died 
suddenly at his home in Exeter, R. I., on 
July 2, 1948. Long an active and devoted 
member of the Association, he had served 
as a member of the Board of Directors 
since 1935 and was elected Vice-President 
in 1948. 

Mr. Grinnell at the time of his death 
was Chairman of the Board of Grinnell 
Corporation of Providence, and had 
served as President of the company since 
1925. 

At the time of his death Mr. Grinnell 
was President of the National Automatic 
Sprinkler and Fire Control Association 
and was active in various charitable organ- 
izations and community projects. 

While always modest and unassuming, 
Mr. Grinnell’s personality provided force- 
ful direction of any project with which he 
was associated. He had a real interest in 
fire safety and particularly in the affairs 
of the NFPA. It was while he was Presi- 
dent of the Grinnell Corporation that we 
received from them the first substantial 
gift to the NFPA Endowment Fund. 

Mr. Grinnell’s interest in fire protection 
followed that of his father, the late Fred- 
erick Grinnell, who served as President of 
the Company from soon after the Civil 





RUSSELL GRINNELL 
1875-1948 


War until his death in 1905. This was the 
period of the pioneering of automatic 
sprinkler protection in which Mr. Fred- 
erick Grinnell played a leading part and it 
was natural that his son, Russell Grinnell, 
should carry forward this interest and 
strive constantly in his administration of 
the company to perfect and extend auto- 
matic sprinkler protection as a major con- 
tribution towards safety of life and prop- 
erty from fire. 








4 MEETINGS OF BOARD OF DIRECTORS 


Meetings of Board of Directors 
Washington, May 10, 1948 


Present 
C. W. Pierce, President 
E. O. Shreve, Vice-President 
John L. Wilds, Vice-President 
Richard E. Vernor, Past President 
D. J. Price, Past President 


Malcolm S. Blake John Neale 


A. L. Brown H. E. Newell 
Hylton R. Brown W. A. Ross 
Loren S. Bush W. W. Sampson 
A. L. Cobb A. H. S. Stead 


Jack C. Curtis 
R. D. MacDaniel 


Percy Bugbee, General Manager, was also 
present. 


1. The report of the Chairman of the 
Board to the annual meeting was reviewed 
and approved and Vice-President Shreve 
was asked to present the report in the 
absence of the Chairman. 

2. The report of the Treasurer to the 
annual meeting was reviewed and ap- 
proved and the Assistant Treasurer was 
asked to present the report to the meet- 
ing in the absence of the Treasurer. 

3. The Board voted to dissolve the 
Marine Section in accordance with the 
Regulations for Sections, as established by 
the Board, and with the approval of the 
Executive Committee of the Marine Sec- 
tion and voted to establish a Committee 
on Marine Fire Protection. 

4. It was voted to confirm the dissolu- 
tion of the Electrical Committee and the 
creation of the new Electrical Section as 
recommended by the Committee on Tech- 
nical Committee Procedure as follows: 


John W. Strohm 


1. Discharge the present Electrical Commit- 
tee. (Every individual now active on the com- 
mittee will be given opportunity to have some 
important part in the development of the Na- 
tional Electrical Code under the new plan de- 
scribed below). 

2. Create an NFPA Electrical Section, to 
which all associate members and representatives 


of organization members interested in electrical 
matters will be eligible, the Section to operate 
under the procedure established for all NFPA 
sections (see Year Book) and the following: 

The Chairman and Secretary of the Elec- 
trical Correlating Committee shall be ex- 
officio Chairman and Secretary of the Elec- 
trical Section. The Section may elect such 
other officers as it may desire. 

Section committees having Code-making 
functions as hereinafter described shall be 
appointed by the Electrical Correlating Com- 
mittee, subject to approval by the NFPA 
Board of Directors. The Section may create 
committees other than Code-making com- 
mittees as it may desire. 

The Section shall consider and may make 
recommendations on changes in the National 
Electrical Code as presented by Code-making 
committees and may consider any matters of 
electrical interest. 

Call the first meeting of the Section at the 
time of the 1948 NFPA annual meeting, and 
invite all present members of the Electrical 
Committee, alternates, Article and technical sub- 
committee members and others interested to 
attend. 

3. Create an Electrical Correlating Commit- 
tee, with personnel appointed by the NFPA 
Board of Directors, the membership selected on 
a personal basis including individuals best 
qualified to perform the functions of this com- 
mittee, selected from among the principal 
groups concerned with the development of the 
National Electrical Code but not designated as 
representatives of individual organizations. The 
functions of this committee will include: 

(a) General supervision of policies and 
the various activities incident to the devel- 
opment of the National Electrical Code. 

(b) Appointment of Code-making com- 
mittee of the Electrical Section, subject to 
confirmation by the NFPA Board of Direc- 
tors. 

(c) Determination of the scope of activ- 
ities of Code-making committees. 

(d) Appointment of any other commit- 
tees considered necessary or desirable in the 
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development, interpretation and application 

of the National Electrical Code. 

(e) Review and correlate reports of Code- 
making committees, and after approval sub- 
mit successive new editions or amendments 
of the National Electrical Code to the NFPA 
for adoption and subsequent submission to 
the American Standards Association. 

(f) Establish rules of procedure for the 
operation of Code-making committees and 
the various steps in the handling of Code 
changes and Code interpretations, subject to 
the approval of the NFPA Committee on 
Technical Committee Procedure. 

Appoint the Electrical Correlating Commit- 
tee. (Alvah Small has been designated as chair- 
man and nine members appointed. Announce- 
ment of personnel will be made after appoint- 
ments are accepted.) 

4, Transfer to Code-making committees of 
the Electrical Section the function of develop- 
ing new or revised text for the National Elec: 
trical Code, these committees to take the place 
of existing Article Committees. 

Authorize the Electrical Correlating Com- 
mittee to proceed with the organization and 
appointment of these committees, subject to 
approval by the NFPA Board of Directors, the 
personnel of each to be selected from groups 
previously participating in the work of the 
Electrical Committee, and from among any 
others who in the judgment of the Electrical 
Correlating Committee can make a valuable 
contribution, the organization of each commit- 
tee to be such as to assure a proper balance of 
representation of the groups principally con- 
cerned, in accordance with the principles of or- 
ganization established by the American Stand- 
ards Association for sectional committees. 

Suggest to the Electrical Correlating Com- 
mittee that the orderly development of the 
Code might be best served by having not more 
than about 20 Code-making committees each 
responsible for a number of articles, rather than 
a separate committee for each article, and that 
the names of such committees might be descrip- 
tive of the subject matter covered by each, thus 
facilitating understanding of the functions of 
these committees by persons unfamiliar with 
the detail of the Code. 

5. Instruct the Electrical Correlating Com- 
mittee to prepare rules of procedure for the 
handling of revisions of the Code, in general 


conformity with the NFPA Regulations on 
Technical Committee Procedure and subject to 
approval by the NFPA Board of Directors or 
Annual Meeting, to provide for the following: 

(a) Opportunity for any organization or 
individual to propose Code changes, speci- 
fying the manner in which such proposals 
should be made, and a stop date after which 
proposals cannot be entertained for any 
given revision of the Code. 

(b) Consideration of proposals by Code- 
making committees, and the publication of 
tentative committee reports giving specific 
amendments of the Code. 

(c) Presentation of such reports to the 
NFPA Electrical Section for discussion and 
comment, also suitable opportunity for con- 
sideration of tentative reports by the Inter- 
national Association of Electrical Inspectors 
and other organizations interested. 

(d) Consideration by Code-making com- 
mittees of all suggestions registered as a re- 
sult of consideration by the NFPA Electrical 
Section and others, subject to any provisions 
as to form of filing of comments and time 
limits as may be found necessary to the 
orderly handling of such matters. 

(e) Submission of final revised reports 
to Electrical Correlating Committee. 

(f) Approval by Correlating Committee 
after any necessary adjustment of incon- 
sistencies between reports, editing, reference 
back to Code-making committees for further 
consideration of matters which in the opin- 
ion of the Correlating Committee are not 
properly treated, or any other action which 
may appear necessary or desirable in the 
interest of the National Electrical Code. 

(g) Submission of completed Code 
changes for adoption by the National Fire 
Protection Association in accordance with 
established procedures for handling reports 
of NFPA technical committees, and subse- 
quent submission by the NFPA to the Amc.- 
ican Standards Association for 2pprceval as 
American Standard. 

(h) Establishment of procedure for 
handling Tentative Interim Amendments. 

(i) Establishment of procedure for Code 
interpretations. 


5. It was voted to hold the next meet- 
ing of the Board in Boston on June 28. 








6 MEETINGS OF BOARD OF DIRECTORS 


Boston, Monday, June 28, 1948 


Present 
George W. Elliott, Chairman 
John L. Wilds, President 
A. H. S. Stead, Vice-President 
Russell Grinnell, Vice-President 
Hovey T. Freeman, Secretary-Treasurer 
C. W. Pierce, Past President 
Richard E. Vernor, Past President 


Malcolm S. Blake R. D. MacDaniel 


A. L. Brown Frank C. McAuliffe 
Hylton R. Brown John A. Neale 

A. L. Cobb H. E. Newell 

Jack C. Curtis George J. Richardson 
John Kidde 





Percy Bugbee, General Manager 

Robert S. Moulton, Technical Secretary 

Horatio Bond, Chief Engineer 

Warren Y. Kimball, Engineer 

Charles S. Morgan, Engineer 

James K. McElroy, Assistant Technical Secretary 
George H. Tryon, III, Assistant Technical Sec’y 
Chester I. Babcock, Engineer 


Business Transacted 
1. In accordance with the vote of the 


annual meeting, the following officers were 
elected: President, John L. Wilds; Vice 
President, A. H. S. Stead; Vice President, 
Russell Grinnell; Secretary-Treasurer, 
Hovey T. Freeman; Chairman, Board of 
Directors, George W. Elliott. 

2. The Advisory Committee for 1948- 
49 was appointed as follows: George W. 
Elliott, Chairman, Hovey T. Freeman, 
Russell Grinnell, Curtis W. Pierce, A. H. 
S. Stead, John L. Wilds. 

3. A. L. Brown and Hylton R. Brown 
were elected to complete the personnel of 
the Nominating Committee for 1949. 

4. It was voted to confirm the holding 
of the 1949 annual meeting in San Fran- 
cisco, May 16-19, 1949, and the General 
Manager was authorized to proceed with 
the usual arrangements. 


5. The President, Chairman of the 
Board, Mr. Loren S. Bush of San Francis- 
co, and the General Manager were ap- 
pointed as a Program Committee for the 
1949 annual meeting, with power to add 
members from San Francisco and vicinity 
to the committee. 

6. Treasurer Hovey T. Freeman report- 
ed on the finances of the Association and 
plans for changes in the NFPA office ac- 
counting procedure. 

7. The Budget for 1948-1949 as sub- 
mitted by the Finance Committee was 
approved. 

8. General Manager Bugbee reported 
on plans for an NFPA regional meeting 
to be held in Hartford, Conn., October 
28-29. 

9. Past President Curtis W. Pierce and 
General Manager Bugbee reported on 
NFPA relations with the American Stand- 
ards Association. 

10. It was voted to create a Committee 
on Fire Casualty Statistics to continue the 
committee activities on this subject insti- 
tuted by the similar committee of the 
President’s Conference on Fire Prevention. 

11. The President was authorized to 
appoint a committee to work with the 
Executive Office to review and advise on 
the text of the forthcoming new edition of 
the NFPA Field Practice Inspection 
Manual prior to publication. 

12. The President was authorized to 
appoint a special committee to consider the 
professional status of fire protection engi- 
neering and to report to the Board their 
recommendations as to what action if any 
the Association should take to promote 
recognition of fire protection engineering 
as a profession. 
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13. The Committee on Technical Com. 
mittee Procedure for 1948-49 was appoint- 
ed as follows: C. W. Pierce, Chairman, 
A. L. Brown, A. L. Cobb, George -'W. 
Elliott, H. E. Newell. 

14. The report of the Committee on 
Technical Committee Procedure discussing 
various proposed changes in the organiza- 
tion of NFPA technical committees was 
accepted and the Committee on Technical 
Committee Procedure was authorized to 
proceed along the lines of the proposals 
in its report, subject to confirmation by 
the Board at its next meeting. 

15. In accordance with the action of 
the annual meeting and the recommenda- 
tion of the NFPA Committee on Safety to 
Life, it was voted to insert the following 
fine print note after Par. 804b 6 of the 
Building Exits Code as adopted by the 
1948 annual meeting (Advance Reports, 
1948, page 146): 

Note: The Inspection Department hav- 
ing jurisdiction should be consulted on the 
use of water curtains as determined from a 
study of the conditions obtaining in each 
case. The installation standards for open 
sprinkler systems should be the applicable 
sections of the NFPA Standards for the In- 
stallation of Sprinkler Equipments. (See 
paragraph 14.) 

16. It was voted to authorize the Execu- 
tive Office to submit to the Board for letter 
ballot, when received from committees, 
additional items referred by the annual 
meeting to committees with power to sub- 
mit to the Board as follows: Blower Sys- 
tems, Flammable Liquids (including an 
additional item on method of determining 
flash point of flammable liquids transport- 
ed by tank truck), Gases. 

17. It was voted to confirm technical 


committee appointments in accordance 
with the list submitted with the agenda 
for the meeting and to authorize the Com- 
mittee on Technical Committee Procedure 
to make further committee appointments 
prior to publication of the 1948 Year 
Book, subject to confirmation by the Board 
at its next meeting. It was further voted 
to reappoint for the committee year 1948- 
49 all members of technical committees 
not otherwise mentioned except where 
committees are to be discontinued or mem- 
bers have resigned or have been inactive. 

18. Chairman Richard E. Vernor of the 
Committee on Long Range Planning re- 
ported on the accomplishments of the As- 
sociation in putting into effect the several 
recommendations of the committee which 
were approved by the Board at its January 
1948 meeting. 

19. It was tentatively decided to hold 
the next meeting of the Board in New 
York on January 28, 1949. 

20. Proposed amendments to existing 
standards on methods of fire tests of build- 
ing construction and materials and pro- 
posed new standards on methods of fire 
test for treated wood submitted to the 
NFPA as a member of the Fire Protection 
Group, one of the joint sponsors for this 
standardization project under the proce- 
dure of the American Standards Associa- 
tion, were considered and it was voted to 
defer action pending the completion of 
committee consideration of additional pro- 
posals now before the committee. 

21. It was voted to express the appre- 
ciation of the Board to the NFPA staff for 
their efficient administration of the Asso- 
ciation’s activities during the past year. 
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Developments in Waterfront Fire Protection* 
By R. C. Stange 


Assistant General Manager, National Board of Fire Underwriters 
Chairman, N.F.P.A. Committee on Piers and Wharves 


The record of major pier fires during 
the past several years speaks for itself. 
During 1945, 1946 and 1947, there were 
no less than 12 severe waterfront fires, 
with estimated direct damage of $21,000,- 
000 in addition to indirect damage 
through disruption of the normal course 
of business, which cannot always be accu- 
rately measured. From a fire protection 
standpoint, very little new information is 
to be gleaned from them. They merely 
confirm conclusions drawn from previous 
fires and often repeated: the rapid devel- 
opment and spread of fire in these im- 
mense structures when they are of combus- 
tible construction, and the impossibility 
of fire extinguishment with the mobile 
and manual means at our command. Once 
again attention is directed to the futility 
of fire fighting efforts once the substruc- 
ture of a large timber pier is involved. 
The 80 pieces of apparatus and 6 fireboats 
engaged in fighting the Grace Line pier 
fire in September of last year had very 
little effect on the ultimate outcome. 

It is clear, and has been clear for some 
time, that the wooden pier, 1000 feet or 
more in length, 100 to 200 feet in width, 
and without built-in means of retarding or 
extinguishing fire, particularly in the sub- 
structure, constitutes a monstrosity from a 
fire protection standpoint. Fire in the 
substructure cannot be reached and conse- 
quently cannot be extinguished. The 
problem then is twofold: first, means 

*This article was presented as an address at 


the Fifty-second Annual Meeting of the NFPA, 
Washington, D. C., May 10-13, 1948. 


must be found and adopted to equip exist. 
ing large timber piers with devices or 
measures necessary to give the fire depart- 
ments a fighting chance, and second, to 
secure the adoption by port authorities 
having jurisdiction of such standards of 
construction and protection as many years 
of experience with pier fires have clearly 
demonstrated to be necessary. 

Fire-resistive or at least noncombustible 
construction for these immense structures 
seems indicated for future and permanent 
construction; at present, however, the vast 
majority of piers and wharves are of tim. 
ber. It seems fair to assume that these tim- 
ber structures will be with us a long time, 
not only the old ones, but new ones as 
well, for reasons of cost, and it will be 
necessary to provide improved methods of 
protection of timber piers even if fire. 
resistive materials gradually become more 
generally used. 

Indications are that a healthy recogni- 
tion of this need is taking place, in some 
quarters at least, and progress is being 
made to some extent. The most effective 
built-in fire protection known is the auto- 
matic sprinkler system. This type of pro- 
tection has been widely used in transit 
sheds and superstructures of piers. A 
sprinkler system in the superstructure, 
however, is far from the complete answer; 
it cannot be counted on to protect the sub- 
structure where the stubbornest and most 
inaccessible fires occur. The logical step is 
to extend this protection to the substruc- 
ture; progress in this respect is worth 
noting. 
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New Orleans, La. 

The outstanding example of the effec- 
tiveness of complete sprinkler protection 
in curbing large-loss waterfront fires is of 
course the Port of New Orleans. Follow- 
ing a series of disastrous wharf fires which 
involved an average annual loss of over a 
million dollars for a considerable period, 
the Dock Board decided upon a complete 
fire protection installation for their prop- 
erty, including automatic sprinkler protec- 
tion with central station supervision, pro- 
tecting the under-deck space as well as 
the superstructure, with fire walls or draft 
stops with water curtains to restrict the 
spread of fire. Installation of this protec- 
tion proved entirely practical and effective; 
since its completion in 1931, there have 
been a number of incipient fires on the 
New Orleans waterfront, but in each case 
the sprinklers have extinguished them or 
held them in check to prevent any repeti- 
tion of major fires which formerly afflicted 
the port with some regularity. 


Seattle, Wash. 

Further progress along this same line 
has been made in a few other port cities. 
Outstanding in this respect is the City of 
Seattle. In 1942 an amendment to the 
municipal building code was adopted, re- 
quiring all waterfront structures of com- 
bustible construction and exceeding a 
given area, to be completely equipped with 
automatic sprinklers. The ordinance stipu- 
lated this type of protection in the sub- 
structure as well as the superstructure, and 
furthermore was made to apply not only 
to new structures but to existing water- 
front facilities. 

Compliance with the ordinance pro- 
ceeded rather slowly during the war years, 
owing to demand for pipe and equipment 
by the armed services and consequent in- 


ability of private operators to obtain ma- 
terial for sprinkler installation. During 
the past several years, however, the pro- 
portion of the Seattle waterfront protected 
by automatic sprinklers has increased con- 
siderably. Out of 68 piers, wharves or 
waterfront plants embracing structures of 
similar construction, 30 structures or 44.1 
per cent are completely sprinklered, under 
the deck as well as in the superstructure. 
This includes three major structures in 
which sprinklers are being installed at the 
present time. In addition, 21 structures, 
or 30.9 per cent, have the superstructure 
sprinklered, but not the substructure. 
Only 17 piers or wharves remain without 
sprinkler protection of any kind, and 8 
of these are finger piers or small struc- 
tures such as oil loading piers with nar- 
row underpier areas in which it seems 
safe to assume that fires can be reached 
and controlled by streams from fire boats. 

The major pier properties still unsprin- 
klered in the under-deck space are those 
owned by the Port of Seattle, the port au- 
thority having not yet adopted this meas- 
ure for protection of their structures. The 
only Port of Seattle piers which are com- 
pletely sprinklered are those which came 
under jurisdiction and control of the 
armed services during the war. 

Seattle, as well as New Orleans, has 
pioneered in under-deck sprinkler protec- 
tion, perhaps as a logical development of 
experience gained in sprinkler protection 
of lumber mills in the Northwest, many of 
which extend out over tidewater and 
present a problem in protection equally as 
severe as the timber pier. No unsurmount- 
able difficulties of maintenance are re- 
ported. The Colman dock was equipped 
with a sprinkler system in 1933; the only 
trouble of any consequence since that time 
has been the breaking of one branch line 
when the dock was rammed by a ferry en- 
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Wax-coated sprinklers installed under pier deck, Great Northern Railway Co., Seattle, 
Wash. It is a standard dry pipe system with galvanized pipe and hangers. 


tering the slip. Other under-deck installa- 
tions, in service nearly as long, have given 
no trouble and show no undue deteriora- 
tion. The automatic sprinkler systems 
installed in this area are ordinary dry-pipe 
type, using galvanized piping and corro- 
sion-proof heads. No damage from float- 
ing debris is reported. The fire record is 
not as yet very extensive; however, sprin- 
klers undoubtedly saved one extensive 
wharf structure by controlling fire result- 
ing from a flammable liquids spill which 
trickled through joints in the concrete 
decking and involved the timber sub- 
structure, until firemen could reach the 
blaze and extinguish it with hand lines. 


Portland, Ore. 
In Oregon, further progress has been 
made toward installation of automatic 
sprinklers in waterfront structures in the 


Portland area. During the war, a number 
of shipyard properties along the water- 
front had sprinkler installations placed 
under the wharf sections and in buildings 
on the wharves, the degree of protection 
varying from partial systems to complete 
installations. The Commercial Iron Works 
was at one stage fully sprinklered under 
the wharf and in the pier shed which was 
used as a machine shop; later, a new sec- 
tion was added to the wharf which so far 
has been left unsprinklered. At the Wil- 
lamette Iron and Steel Works, the piers 
and outfitting buildings thereon were 
equipped with automatic sprinklers, as 
well as the storage sheds located on the 
wharves at the riverfront. The space 
under the wharf sheds was fully sprin- 
klered and this installation is being main- 
tained. 

The city of Portland and the Commis- 
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sion of Public Docks are insisting upon 
sprinklers when material structural modifi- 
cations are made or new structures built 
along the waterfront; this protection is 
now required for under-deck spaces except 
under the subfloors of the two-level piers, 
which are periodically submerged at high 
stages of the river. Two industrial plants 
have each recently completed an open 
wharf in connection with their operations; 
one has been fully sprinklered underneath 
and it is reported that the authorities are 
requiring the other to be similarly protect- 
ed. In addition to the above, there are 
along the Willamette River seven marine 
terminals and fifteen industrial plants, 
mills or wholesale distributors which are 
equipped with automatic sprinklers, al- 
though this protection does not normally 
extend to the under-deck spaces. 


Newport News, Va. 

In December, 1944, Pier 8 of the Chesa- 
peake and Ohio Railway Company at 
Newport News was destroyed by fire, 
originating when the gasoline line of a lift 
truck was punctured and the gasoline 
ignited. Since then the pier has been re- 
built, of timber construction, with com- 
plete sprinkler protection both in the su- 
perstructure and in the under-deck spaces. 
Stringers, caps and decking are treated 
with chromated zinc chloride to make 
them fire-retardant. Piling is creosoted 
timber. The pier has fire stops of green- 
heart timber from the underside of the 
deck to mean tide, and intermediate draft 
stops extending 24 inches below the deck. 
The superstructure of one-story frame con- 
struction is provided with draft stops 
extending to the bottom of roof trusses. 
Sprinkler system throughout is pre-action 
type actuated by rate-of-rise devices, with 
ample water supply from 12-inch mains of 
the waterfront system, normal sources of 


which are supplemented by 100,000 gal- 
lons elevated storage, and seven 1000-gpm 
pumps. 

Three other covered piers of this group, 
and two open piers are similarly equipped 
completely with automatic sprinkler sys- 
tems of the same type. While the installa- 
tion of sprinklers and fire stops under 
existing covered piers presented some dif- 
ficulties, they were not insurmountable. 
Since completion, only minor difficulties 
of maintenance and operation have been 
encountered. Some trouble arose from 
false alarms from the rate-of-rise devices 
under the piers, many occasioned by ships 
alongside blowing off their boilers; other 
minor trouble is reported in securing 
proper adjustment of the mercury contacts 
on the rate-of-rise systems. 

Various piers or wharves under the 
jurisdiction of the War Department, no- 
tably the explosives loading piers, were 
equipped with under-deck sprinklers dur- 
ing the war. We do not have a complete 
record of experience with these installa- 
tions, but on the West Coast, at least, as at 
Benicia and Mukilteo, no particular diffi- 
culties have been encountered in construc- 
tion or maintenance. 

The above cases, probably not consti- 
tuting a full and complete record of sub- 
structure sprinkler installation made dur- 
ing the past few years, nevertheless afford 
encouragement that the need for fixed 
automatic fire protection in the inaccessible 
under-deck spaces of timber piers is being 
recognized and indicate that the problem 
can be solved in a practical manner. The 
installations are widely distributed geo- 
graphically, subject to considerable varia- 
tion in climate, tidal conditions and other 
physical differences as well as operating 
practices. In point of time, the record of 
their performance is not too long, but so 
far it is safe to say that the problems of 
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Great Northern Ry. Co. Seattle piers in for 


ground. All under deck areas are sprinklered. 


engineering, construction and maintenance 
have been met and met successfully. 

Most of the sprinkler installations men- 
tioned have been for the protection of 
existing piers, only one or two having 
been installed in connection with new 
piers. Various ports have approached the 
matter of pier fire safety from a different 
angle when it comes to new construction. 
An indication of the trend in modern pier 
construction and protection is apparent 
from several newly constructed terminals 
and others which are in the planning 
stage. 

Norfolk, Va. 

The recently completed merchandise 
pier of the Norfolk and Western Railroad 
at Lambert's Point, Norfolk, 390 feet by 
1100 feet in dimensions, has a completely 
fire-resistive substructure, with reinforced 
concrete deck on concrete piling. The 
transit shed is of steel frame with sheet 
metal sides and roof. The shed and two 
supporting warehouses, aggregating 552,- 
000 square feet of floor area, are protected 
by dry pipe automatic sprinkler systems 
supplied by a 100,000-gallon elevated 
tank as the primary source, and a second- 
ary source consisting of two automatically 
controlled electrically driven 750-gallon 
pumps drafting from the Elizabeth river. 
First aid fire equipment in the form of 
extinguishers, inside standpipes and hose, 





eground. U. S. Navy Supply Depot in back- 


and yard hydrants are provided, in addi- 
tion to a fire alarm system with provision 
for prompt notification of the city fire 
department. 


Philadelphia, Pa. 

The Philadelphia Department of 
Wharves, Docks and Ferries is completing 
the improvement and modernization of 
Municipal Pier 80. Substructure of this 
pier is of fire-resistive construction, with 
the pile cutoff at approximately 214 feet 
above low water. Superstructure will be of 
the double-deck type, providing 415,000 
square feet of cargo-handling space. Plans 
call for a complete dry pipe sprinkler sys- 
tem, with head spacing of approximately 
68 square feet per head; the system will 
be supplied from the city water supply, 
with two 1000 gpm electrically driven 
booster pumps with automatic starting. 


San Francisco, Cal. 

The Mission Rock development in San 
Francisco Bay, now under construction, 
centers about a natural rock outcropping 
some four or five acres in extent. This is 
extended by additional solid fill against a 
reinforced concrete bulkhead wall, beyond 
which is marginal wharf on three sides, 
with berthing space for eight vessels. Con- 
struction is reinforced concrete slab on 
reinforced concrete piling. On the inshore 
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Interior view of Great Northern Ry. Co. pier, Seattle. Steel roof truss curtains subdivide 


the roof area, in addition to a subdivision by fire walls with rolling steel doors on openings. 


side, between the island and the bulkhead 
of the present pier development on the 
mainland, is supported structure of the 
same type. Transit sheds will be partly on 
the solid fill and partly on the wharf struc- 
ture. The sheds have not yet been de- 
signed, but will presumably be of the type 
adopted by the State Board of Harbor 
Commissioners for recent construction: 
steel frame, concrete walls, and wood- 
sheathed roof with composition or built-up 
roof covering. Practically the only com- 
bustible material involved in the project is 
the wood roof and the timber fenders 
around the marginal wharf. 


Long Beach, Cal. 

A further encouraging trend in port 
design is indicated by tentative plans for 
development of the port of Long Beach, 
California. Improvements now under con- 
struction or already completed include sev- 
eral large transit sheds, constructed with 
reinforced concrete walls, with wood 
sheathed roof on steel trusses; sheds are 
on solid fill, completely equipped with 


automatic sprinklers, and with fire walls 
at 600-foot intervals. Berthing facilities 
are of the wharf type, with a 35-foot mar- 
ginal wharf outside the bulkhead line. 
Some of the proposed wharf, owing to 
foundation conditions, will necessitate use 
of wood piling, superimposed by timber 
framing, on top of which is the concrete 
deck; in these cases, the substructure will 
be fire-stopped at suitable intervals, pos- 
sibly with additional protection in the way 
of open, manually controlled sprinklers or 
fog heads either side of the fire wall. 
Major wharf construction proposed will 
be entirely of reinforced concrete. Transit 
sheds and warehouses will be of construc- 
tion and protection as described above, 
with all buildings on solid fill. 


Fire-Resistive Substructure 
Obviously one of the answers of the 
problem of eliminating the disastrous sub- 
structure pier fire is to build the substruc- 
ture of fire-resistive materials as is being 
done in the port developments mentioned. 
Various objections on the part of port au- 
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thorities have been raised to this type of 
construction: rigidity of the pier, involv- 
ing possible damage to the pier itself or 
to a ship berthing alongside; deterioration 
of concrete exposed to sea water; excess 
cost as compared with the ordinary cre- 
osoted pile and wood deck type. 

None of these objections appears in- 
surmountable. The disadvantages of a 
rigid pier or wharf structure appear to 
have been overdrawn; it is hard to see 
why it should be objectionable in the 
wharf type of structure, parallel to the 
stream. Rigidity is in any event a relative 
term, and a concrete pier a thousand feet 
long will deflect appreciably at the outer 
end without damage. Timber fendering 
can be devised to cushion the ship to some 
degree, while at the same time adding 
only a small amount of combustible mate- 
rial, and with that small amount so located 
as to be readily accessible to fire-fighting 
operations. The most practical answer to 
this objection against rigid construction 
lies in the fact that the ships have for 
years, and in all parts of the world, been 
successfully berthed at concrete or mason- 
ry piers, wharves and quays. 

It has been alleged at times that con- 
crete is unsuitable for pier and wharf sub- 
structures because of susceptibility to de- 
terioration by exposure to sea water. To 
learn what competent authority has to say 
on this point, we need only turn to a study 
made under the direction of the Chief 
Engineer of the Department of Borough 
Works, Manhattan, and reported in the 
Engineering News-Record of December 
19, 1940. Examination was made of 19 
concrete structures in New York harbor, 
ranging in age from 7 to 37 years. Some 
structures showed serious disintegration, 
but in each case this could be traced to 
violation of good construction or design 
practices. Some of the older concrete 


stood up better than more recent concrete 
under identical conditions of exposure. 
Chief requirements appear to be: dense 
concrete, ample coverage over the steel 
reinforcement, good workmanship, and 
protection of the concrete in the tidal 
range with some form of facing to elimi- 
nate physical and mechanical damage. The 
investigation showed that concrete which 
can resist disintegration in sea water over 
long periods of time can be and has been 
secured in New York harbor. 

On the Pacific Coast, San Francisco has 
had experience with reinforced concrete or 
concrete jacketed piles in some of its pier 
structures for more than forty years. Re- 
cent examination of concrete jackets on 
piling of Pier 17, built in 1912, showed 
the concrete after 35 years of service to be 
in excellent condition, with the form 
marks still showing. Reinforced concrete 
piling under the bulkhead wharf was in 
good condition, but the concrete slab deck 
at this point, subject to battering wave 
action, showed spalling and disintegration 
to the extent that reinforcing steel was 
exposed. This is being repaired by gunit- 
ing. Under another pier built 45 years 
ago, the concrete piling jackets showed 
considerable washing and reduction of 
section at one point within the tidal range, 
but not elsewhere. 

Further information on the record of 
coacrete pier structures has been gathered 
from a survey of Pennsylvania Railroad 
Piers ‘‘D” and “F” in Jersey City. These 
two piers, each 1000 feet long and 125 
feet wide, were built in 1930; supported 
on wood piles cut off about one foot above 
mean low water; concrete cross walls were 
constructed on plates and planking framed 
on the pile bents, and a 10-inch reinforced 
concrete deck slab poured integral with 
this construction. Inspection was made in 
1945, to determine the general condition 
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of the substructures after 15 years of ser- 
vice without maintenance cost. 

Concrete on the inshore end was in per- 
fect condition. On the offshore end, there 
was some spalling at the corners of piers 
and cross walls, not serious and easily re- 
pairable. The wood substructure in the 
narrow range above low water was in good 
condition as far as could be determined. 
The pier location is, generally speaking, 
in a sheltered area, but is subject to ice 
flows and freezing and thawing cycles. 
The wood fendering system on the ex- 
terior has been repaired frequently, as is to 
be expected. No complaints from ship- 
pers are reported about the structure being 
too rigid for docking vessels and it was 
concluded that rigidity or lack of same can 
be discounted as a major factor in the 
fundamental design of piers. 

It was the conclusion of the inspecting 
engineers that concrete of this structure 
has withstood exposure to sea water and 
the elements very well and that this type 
of design or a modification of it holds 
excellent possibilities for the future, both 
from the standpoint of fire safety and of 
low maintenance cost. 

In the matter of cost, it must be con- 
ceded that fire-resistive construction can- 
not be had at the same price as timber 
construction. The difference, however, 
cannot be gauged entirely on the basis of 
first cost. Maintenance costs must be con- 
sidered, and as pointed out above, we have 

experience records on concrete piers which 
have gone for years without appreciable 
outlay for maintenance or repairs to the 
substructure. As experience also tells us, 
wooden piers have a distressing habit of 
burning up with some regularity, and 
when these disastrous fire losses are con- 
sidered, along with dislocation of ship- 
ping which results, the margin of cost in 





Interior of Great Northern Ry. Co. pier, 
showing sprinkler installation. 


favor of combustible and unprotected pier 
construction may be small indeed. 


S.S. Markay Explosion 

It was stated at the beginning of this 
article that very little new was to be 
learned from recent pier fires. Some of 
them do serve, however, to drive home 
certain points. The S.S. Markay explo- 
sion and fire in Los Angeles harbor, June 
22, 1947, lent emphasis to observations 
and recommendations made many times 
previously. Chief among these is the value 
of transverse fire walls and bulkheads to 
restrict the spread of fire. The rush of 
flaming gasoline across the 600-foot slip 
engulfed the 1200-foot length of Berths 
153 and 154 almost immediately, devel- 
oping intense heat from the burning gaso- 
line and oil-soaked wood piling under the 
wharves and warehouses. A concrete fire 
wall between Berths 154 and 155 to the 
north, however, enabled the fire depart- 
ment to cut off the fire at this point. 

The transit sheds in this portion of the 
harbor are built partly on solid fill and 
partly on the timber wharf, 80 feet of the 
shed width being on fill and 20 feet ex- 
tending out on to the 40-foot marginal 
wharf. Burning out of the piling and col- 
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Sprinklers under pier deck at low tide. Flot- 
sam is afloat at high tide. 


lapse of the timber deck of the wharf 
dropped the east wall and roof supports 
of the sheds, in turn bringing down the 
roof structure itself. The sheds were pro- 
tected by a two-supply system of automatic 
sprinklers, but collapse of the roof struc- 
ture which supported the cross feed pipes 
effectively put the system out of service. 
From the fire protection standpoint, there 
was an obvious error of design in support- 
ing one-third of each warehouse on the 
timber wharf, or, to state it another way, 
in not carrying the solid fill at least out to 
the line of the warehouse outerwall. 

The space under the wharf was not 
sprinklered. Admittedly: the rapid in- 
volvement of some 1200 feet of wharf is 
an extremely severe condition, but judging 
from a limited experience with similar oc- 
currences on a smaller scale, a standard in- 
stallation of automatic sprinklers in those 
spaces would probably have retarded the 
fire sufficiently to enable the fire depart- 
ment to save the warehouses. 


Disaster Planning 
The fire brought out forcibly the advan- 
tage of a comprehensive port Disaster 
*See “Suggested Ordinance Regulating Con- 


struction and Protection of Piers and Wharves” 
published by NFPA, 1941, 24 pp., 35c. 


Plan, such as was put into effect, with 
participation by all agencies concerned, 
each responsible for certain duties pre- 
scribed in advance. Operations were auto- 
matically begun to remove all endangered 
ships from the harbor, using emergency 
crews if necessary; tugboats were manned 
to assist in evacuation work; traffic was 
blocked off from the area by police block- 
ades, and railroad crews were engaged in 
moving freight cars away from the vicini- 
ty. It may further be commented that the 
occurrence confirmed the value of adequate 
fire boat protection; without the aid of 
marine fire fighting equipment, it is cer- 
tain that the spread of burning oil and 
consequent spread of fire to waterfront 
structures would have been much more 
extensive than it was. 

Despite the developments in the art of 
protecting piers and wharves against fire, 
some of which have been mentioned, and 
while it is true that the groundwork has 
been laid and ‘some progress has been 
made, the sum total of completely sprin- 
klered piers and piers of fire-resistive con- 
struction is not large. The causes of fires 
and the weaknesses in pier construction 
which give rise to large losses are well 
known. The corrective measures necessary 
are likewise pretty well proven.* It re- 
mains to have them recognized, adopted 
and put into effect on a countrywide basis. 

The shipping business is highly com- 
petitive and this same factor of competi- 
tion works against securing pier and 
wharf construction of improved character. 
There is an understandable tendency to 
employ the least expensive construction 
and to cut corners with respect to fire pro- 
tection on this account. The advantage is 
only temporary, to be sure, but must never- 
theless be considered. 

As respects land structures, the tendency 
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to put up the cheapest building possible is 
curbed and kept in reasonable restraint by 
municipal building codes which require 
minimum standards of safety, including 
structural stability, health and sanitation 
features, and fire protection. Parallel 
regulatory measures are not generally in 
force so far as piers and wharves are con- 
cerned. In many, if not most ports, piers, 


wharves, and similar waterfront structures 
are exempt from provisions of the munic- 
ipal building code. The most constructive 
and the most necessary step at this time is 
to obtain the approval and adoption by 
port authorities of proper construction 
and fire protection regulations for water- 
front structures which come under their 
jurisdiction. 


Dallas Attacks Industrial Fire Problems 


By W. G. Burns, Fire Marshal 


Dallas Fire Department 


The Dallas Fire Department Bureau of 
Fire Prevention is now in the midst of an 
industrial fire safety campaign which, we 
believe, is a new idea in such activities. 
Realizing that most large loss fires occur 
in business and industrial establishments, 
officers in this department have been giv- 
ing thought to various methods of pre- 
venting such fires for the past several 
years. Many ideas were advanced, but 
most of them were rejected because they 
were impractical. About twelve months 
ago the idea of a continuous year ’round 
series of industrial fire safety schools was 
suggested. Industrial fire safety schools 
are not new, but the carrying of such 
schools directly to the business house or 
industrial plant, with the subject matter 
bearing directly upon that particular busi- 
ness, we believe, is a new wrinkle. 

After agreeing on this idea, plans were 
launched to secure or build certain types 
of fire safety demonstration apparatus. 
Finding that such apparatus was not avail- 
able for purchase, a mechanically inclined 
member of the Bureau volunteered to 
build the needed equipment. Plans, draw- 
ings and other information for certain of 


these devices were obtained from the local 
Bureau of Mines engineers. Other appara- 
tus was designed and built without out- 
side aid. 

During the time this demonstration 
equipment was being constructed, plans 
were being completed for the schools. A 
vast amount of research was necessary to 
gather data for the lesson material to fit 
all types of businesses and industrial 
establishments. In order to determine 
how much interest would be created in 
the proposed schools, questionnaires were 
prepared and mailed to several hundred 
business executives. These same question- 
naires were passed out at our fire safety 
exhibit during the 1947 State Fair of 
Texas, also to the membership of the vari- 
ous civic and service clubs at meetings 
where the proposed school was outlined. 
Personal calls were made on executives re- 
turning questionnaires to permit definite 
schedules for classes to be. arranged. 
Classes are arranged for the convenience 
of the employer and employees, during or 
after regular working hours. Meetings are 
held on plant premises if a suitable room 
is available. If not, they are held in the 
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A portion of 124 instructors and students from the Dallas Aero Service-Dallas Aviation 
School who recently completed the Fire Safety School, receiving practical experience in the 
use of common types of fire extinguishers. Inspector Claude McGlamery of the Dallas Fire 


Prevention Bureau directing the demonstration. 


assembly room at the Central Fire Station. 


On February 2, 1948, the opening ses- 
sion of the first school was held for over 
fifty employees of one of the large railway 


company’s Dallas Offices. The course con- 


sisted of four 2-hour classes, consisting 
of lectures, demonstrations, slides, and 
movies. All classes are conducted by mem- 
bers of the Bureau of Fire Prevention. 
Using the following as a basic outline, we 
have since completed five other such 
schools and have two others in progress 
at the present time, with several others 
scheduled to start as soon as possible. 
Note in the outline that two of the lec- 
ture periods are flexible enough to permit 
use of data specifically pertaining to the 
type of business engaged in by those at- 
tending the school. 

“Chemistry of Fire’ —lecture and demon- 
strations. Demonstrations of electrical hazards, 
volatile liquids, flammable gases, explosives, 
and chemicals. 


“Fire and Its Causes’ — lecture. Movies 
and Slides on Fire Prevention and Safety. 


“First-Aid Fire Extinguishing Equipment’ — 
lecture on construction, use and maintenance of 
same. Demonstration on actual test fires of 
common types of chemical extinguishers, with 
class taking part in same. 

“Your Responsibility” — lecture on indi- 
vidual responsibility in fire prevention and 
safety. Review, examination, etc. 


To date, schools have been held for the 
following industries: Railway company’s 
office employees, Goodwill Industry em- 
ployees, teaching staff of State Negro 
Vocational School, a large metal fabrica- 
tion plant’s employees, and employees and 
students from two large local aviation 
schools. One of the latter has requested 
that our school be repeated for each new 
class of students entering their institution. 

Upon completion of a minimum of six 
hours of lecture and demonstration classes 
and a satisfactory grade on the examina- 
tion, a certificate of merit is awarded each 
student. 

With the business leaders in Dallas be- 
hind us and the hundreds of large business 
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Inspector Claude McGlamery discussing 
the construction, use and maintenance of the 
popular types of first aid fire extinguishers 
with a group of the staff from the State Negro 
Vocational School. 


and industrial establishments in the Dal- 
las area, we believe that a constant flow 
of employees from these organizations 
will keep our staff of instructors busy for 
at least a year or possibly 18 months. 
After all interested firms have sent em- 
ployees through the school, refresher 
courses will be held at intervals of 12 to 
18 months for all interested parties. 

It is still too early to measure any con- 
crete results in fire loss reduction as a 
result of these schools, but we sincerely 
believe that over a period of time these 
results will be very evident. Enthusiastic 
comments from officials of organizations 
already completing our school have en- 
couraged us enormously, and we expect to 
carry on to reduce needless loss of life 
and property from fire. 


Recessed Fluorescent Lights 


Fluorescent lights have many advan- 
tages. They have earned a justified popu- 
larity, and are being used extensively in 
new construction and modernization. 

The general fire record has been good, 
but care is needed in installation, as shown 
by the fire aftermath illustrated on page 
26. 

An office in the fifth story of a manu- 
facturing building had just been remod- 
eled and air-conditioned, and recessed 
light fixtures of the hot cathode type had 
been installed between joists in a sus- 
pended ceiling. 

The remodeling job was in general a 
good one. Automatic sprinklers had been 
retained under the roof, and additional 


This article is reprinted from the June 1948 
Factory Mutual Record. 


sprinklers had been installed beneath the 
false ceiling, all in accordance with stand- 
ard practice. 

There was, however, one vital defect. 
Insulating batts of fiber glass had been 
laid loosely across the top of the joists, 
resting directly on the lighting fixtures. 
The result was that the asphalt-impreg- 
nated paper which covered the batts was 
in contact with the fixture, and concealed 
spaces were formed between the joists, 
where fire could burn and spread out of 
reach of water from sprinklers. 

An electrical breakdown of a ballast 
unit on top of one of the fixtures resulted 
in overheating, which ignited the paper. 
Flames spread along the paper, set fire to 
the joists of the false ceiling, and burned 
in the channels between the joists. Heat 
progressively opened seventy-seven sprin- 
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klers under the roof overhead, but the fire 
was out of reach. Firemen removed sec- 
tions of the ceiling and tried to extinguish 
the fire, using six small hose streams, but 
flames kept breaking out in many places. 
In half an hour the fire subsided and 
sprinklers were shut off. Flames then 
broke out vigorously again and it was 
necessary to turn on sprinklers once more. 
Finally the men had to chop through the 
roof to put out the fire. 


New Arrangement Safer 

In reconstructing the ceiling after the 
fire, the insulation was packed between 
the joists to avoid hollow spaces, the 
paper covering was removed where it 
would be exposed or in contact with the 
fixtures, and no insulation was placed on 
top of the fixtures. 


Installing Hot Cathode Lamps 

Standard approved installations of re- 
cessed fixtures as defined by the National 
Electrical Code call for a clearance of half 
an inch or preferably more between the 
fixture and combustible materials, except 
at points of support. The location of the 
ballast unit is also important. The one 
which failed was inside a wiring compart- 
ment in the fixture, and in contact with 
the top of the fixture, which also had sev- 
eral holes. This arrangement permitted 
sparks and heat to be transmitted readily 
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Arrangement of lighting fixture and insulation before the fire. Failure of ballast ignited 
the paper covering of the insulating batts. Fire then spread in the hollow spaces. 





to the paper outside. It would be safer to 
place the ballast away from contact with 
the fixture top, and to eliminate unneces- 
sary holes. Wiring inside the fixture 
should have asbestos-covered insulation, 
which is heat resistant. 


Fire Experience—Hot Cathode 

Most of the reported fires in fluorescent 
lamps have been due to electrical failure 
of the ballast unit of hot cathode lamps. 
Normally, the ballast preheats the cathode 
filament, supplies the inductive ‘‘kick” 
needed to light the lamp, and limits the 
current to the lamp while it is operating. 
When failure occurs, the ballast can over- 
heat sufficiently to ignite combustible in- 
sulation or other materials without pro- 
ducing sufficient fault current to operate 
the protective device. The most recent 
example was at a cotton mill where an 
arc between a ballast unit and its enclo- 
sure caused hot metal to fly out of a joint 
in the fixture and ignite cotton on carding 
machines. 

A loose contact in a lampholder at the 
end of a fluorescent tube is known to have 
caused another large fire. It occurred in a 
full-scale wooden model of a new design 
of passenger airliner at a plane factory. A 
loosely fitting tube resulted in a slight arc, 
which increased as the bakelite tip of the 
tube became carbonized. Combustible in- 
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BEFORE. Remodeled air-conditioned office with recessed light fixtures. 


AFTER. Faulty installation of fixtures caused this fire in the eight-foot space above ceiling. 


sulation on wiring ignited and fire spread 
rapidly, causing serious damage. The 
metal tips on the newer lamp tubes are 
not subject to this kind of trouble. 


Precautions for Cold Cathode 
Cold cathode fluorescent lamps are of a 
different type. They light instantly when 


energized. This is because high voltage 
is used to discharge electrons from the 
cathodes at the end of the tube; hot 
cathode lamps by contrast require a second 
or two to light up, while the low-voltage 
current heats the cathodes sufficiently to 
emit electrons. Cold cathode lamps, usual- 
ly six feet long or more, require individual 
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Paper on insulation batts furnished ready 
fuel for the fire. — 


transformers but have no ballast unit. 

Careful installation of the high voltage 
wires between transformers and light 
tubes is the principal fire-safety measure 
of cold cathode lamps. One outstanding 
fire in a fruit packing plant emphasized 
that point; the high voltage wiring, locat- 
ed ina ceiling space, was not well installed. 
Roof leakage wet the wiring, arcing re- 
sulted, and fire destroyed the plant. 

Some cold-cathode lamps have the 
transformers mounted on the fixture, with 
no high voltage wiring outside the fixture 
itself, and this is the preferred method. 
In any other arrangement, the transform. 
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insulation 
packed between joists provides a safer ar- 
rangement. 


Paper covering removed and 


ers should be located as near the fixture as 
possible, to reduce the length of the high 
voltage wires. Keep the transformers 
accessible. Limit voltage on the high side 
to 15,000. Use wires of adequate capacity 
and appropriate insulation. Installation 
in rigid or flexible metal conduit, electric 
metallic tubing or other approved metal 
raceway is recommended. 
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Television Antennas 
By K. S. Geiges 


Associate Electrical Engineer, Underwriters’ Laboratories, Inc. 


When radio broadcasting first became 
popular in the early 1920's, the hazards of 
outdoor receiving antennas received the 
attention of inspection authorities who 
were guided by the installation require- 
ments which appear in the National Elec- 
trical Code. As the art developed, the 
number of transmitting stations was in- 
creased, more powerful transmitters were 
used and more sensitive receiving equip- 
ment was developed, until today the in- 
door receiving antenna has largely re- 
placed the outdoor type. 

With the advent of television and to 
some extent frequency modulation broad. 
casting, it has again been found necessary 
to place the antenna outdoors for suitable 
reception. This condition results from use 
of higher frequencies for these services. 
A characteristic of transmission at these 
frequencies is the limited range which is 
only somewhat greater than the line-of- 
sight distance under normal conditions. 
Another characteristic is the screening 
effect of intervening metal structures. For 
cases where the antenna is not within the 
line-of-sight of the transmitter, the ob- 
vious remedy for both effects is to get the 
antenna as high as possible. The results 
of this tendency can be noted in any com- 
munity which is in the fringe area of an 
existing television service center. The 
antenna masts extend well above the roof 
line of the supporting buildings and vary 
in height from five to forty or more feet. 
Whether this condition will continue 
when the number of transmitting stations 
is increased and higher powered transmit- 
ters are available, can only be a matter of 





opinion. There are some television engi- 
neers who feel that a large number of in- 
stallations will continue to require ele- 
vated outdoor antennas for suitable recep- 
tion. 

The hazards of the elevated antenna are 
basically the same regardless of the radio 
frequencies involved, although it should 
be kept in mind that the high frequency 
antenna uses a single mast, often erected 
on the building itself, with height a factor 
of performance. Any high metal struc- 
ture is a likely target for lightning, with 
possible danger of lightning damage or 
fire in the building, as well as damage to 
any electrical equipment connected to it. 
In the case of high masts there is also the 
hazard of improperly supported masts 
falling during wind storms, with the pos- 
sibility of contact with any overhead elec- 
tric power wires nearby. 

The National Electrical Code originally 
included antenna grounding requirements 
in the 1911 Edition and subsequent edi- 
tions have included revisions as required. 
The present edition covers receiving sta- 
tion antenna systems, but was obviously 
written for the conventional (AM) broad- 
casting type of installation. The modifica- 
tion of these requirements to include FM 
and television antennas is now under dis- 
cussion with competent authorities in the 
radio engineering field and it is expected 
that early action will result. 

Radio lightning arresters intended to 
provide a ground path for static discharge 
and induced surge currents are required 
by the Code and although the older de- 
signs are not suitable for FM and televi- 
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sion antennas, there are a number of new 
models which are designed for this pur- 
pose. The arrester is not intended to pro- 
tect the building in the event of a direct 
lightning stroke to the antenna. 

Many authorities in the field are of the 
opinion that grounding of the mast itself 
is an essential of safe installation because 
the masts are generally of metal and ex- 
tend well above the roof line of the build- 


| ing. Details of the grounding method are 


now under discussion. It is of interest to 
note that some types of high-frequency 
antennas can be grounded at a point on 
the antenna itself without affecting the 


proper operation of the receiver, and con- 
sideration is being given to the possibility 
of grounding both antenna and mast 
through one grounding conductor. 
Where lightning rods are used on a 
building, it is evident that the installation 
of an antenna would affect the protection 
afforded by the rods. In such cases the 
mast is tied in to the rod system by a 
grounding conductor of suitable size. 


Note: The subject of television is under 
active consideration by the NFPA Electrical 
Section. Adequate information for the guid- 
ance of fire and electrical interests may be ex- 
pected in the near future.—Ed. 


A Television Receiving Set Fire 


The first fire reported to the NFPA in 
which a television receiving set is definite- 
ly indicated as responsible for the fire 
occurred in a radio store in Haverhill, 
Mass. on June 24, 1948. Chief Benjamin 
L. Chase of the Haverhill Fire Depart- 
ment reports the details. He states that 
the depaftment responded to an alarm at 
4:21 .a.M. They found the building heavi- 
ly charged with smoke. Investigation 
showed that the fire originated in a table 
model television set and had communi- 
cated to the wall of the store into the ceil- 
ing, fusing two sprinklers which com- 
pletely extinguished the fire. Chief Chase 
then asked a radio engineer, Mr. Ralph 
Anderson, to examine the set. 

The picture shows the rear of the set 
after it had been removed from the store 
but before the remains of the wooden case 
had been removed. As may be seen in the 
picture, this set had legs designed to keep 
the bottom above the table, permitting 
ventilation through holes in the bottom of 


the set. However, as placed in the store 
the set had been on a table top slightly 
smaller than the set, so that the legs pro- 
jected over the edges of the table and the 
ventilation holes in the bottom were 
blocked. Ventilation was further impeded 
by cardboard resting against the back of 
the set. The store had last been occupied 
at 8 P.M. and presumably the set had been 
left on during the night. 

The operation of the sprinklers extin- 
guished the fire so as to preserve the evi- 
dence of its origin. The initial trouble 
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Rear view of the television set responsible 
for the fire. 
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The oscillator tube, 
where failure first oc- 
curred. 
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apparently occurred in a rectifier tube. The television set had 30-ampere fuses which 
condition of the cabinet indicated clearly did not serve to protect the set. The pic- 
that the fire started in the high voltage ture tube was apparently not broken from 
section. The circuit which supplied the heat but due to water from sprinklers. 





The remains of the high voltage section where the fire started is at the right. The cover 
is tipped forward to permit view of interior. 
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The main lessons of this fire are the dangers of lack of proper | 
fusing and the importance of maintaining free air circulation for | 


ventilation. Television sets present hazards generally similar to 
those of ordinary radio receiving sets, but with a larger power con- 
sumption the matter of air circulation for cooling is of greater 
importance. 

A second fire which occurred in Lowell, Mass. on June 18, with 
a loss of $500,000, is possibly attributable to a television set, but 
in this case the building lacked automatic sprinklers and by the 
time the fire department arrived the fire was too far advanced to 


: 


give any evidence as to its cause. In this case, a number of | 


people had been witnessing a television program during the eve- 


b 


ning and the fire was discovered some hours later when no one | 
was in the building. While the television set was suspected as § 


possibly responsible, the fire might have occurred from careless § 


smoking or any one of a number of other possible causes. 
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erican Finishing Co. plant in Memphis, 





f Am 


Tenn. Large explosion venting walls of scored glass are a safety precaution, 


Pyroxylin Coating Plant Fire-Safety* 
By Herbert Rosenberg 


Chemical Engineer, American Finishing Co., Memphis, Tenn. 


Kid gloves are not enough when it 
comes to handling nitrocellulose. No 
one knows this better than the engineers 
who designed the new plant at Memphis, 
Tenn., where the American Finishing Co. 
manufactures pyroxylin-coated cloths. As 
they labored at their drafting boards, the 
lives of the men and women who would 
work in the finished plant were uppermost 
in their minds. They put every safety fea- 


| ture they knew into this modern coating 
ilar to | 


plant, one of the safest of its kind in 
operation today. 

Safety was an important consideration 
in the choice of location. It was finally 
decided to build on land next to the exist- 
ing finishing plant. The plant site covers 
about 10 acres. A large enough plot was 
selected to permit adequate dispersal of 
the units of the coating plant. With this 
area available, it was also possible to locate 
the units so that other buildings put up in 
the future would not create congestion 
and unnecessary risks. 


*Reprinted, by permission, from the May 
1948 issue of Chemical Engineering. Copy- 
righted by McGraw-Hill Publishing Co. 


A railroad spur was constructed at the 


west end of the plant. Packaged materials 
are unloaded at one point along this spur 
and transported by mechanical equipment 
to warehouses. Tank cars containing such 
liquid raw materials as solvents, diluents 
and oils are unloaded at another point 
along the spur. At this tank car unload- 
ing station, both rails of the track are 
grounded to dissipate any static that might 
build up on a tank car or the surface of 
the liquid it contained. A swinging-type 
bridge gives access to the dome of a tank 
car. To unload a tank car containing a 
flammable liquid, a top connection is 
made and the tank emptied by a pump 
with an adequate suction lift. Adjacent 
to the spur at the tank car unloading sta- 
tion, there is a pump house where such 
pumps are located. 

This pump house is of fire-resistant 
construction. There is a separate pump 
for each solvent or diluent received. All 
are rotary pumps driven by Class I, Group 
D, explosion-proof motors. These pumps 
were carefully selected for this service. 
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Buildings are dispersed over the plant site's ten-acre area. 


There is little leakage at their stuffing 
boxes and hence a complete absence of 
solvent odors in the pump house. Never- 
theless, as an additional safety measure, in 
the wall behind the battery of pumps, a 
ventilating fan is installed near the floor. 
It prevents the accumulation of solvent 
vapors in the building. 





showing ventilating 


Solvent pump house, 
fan. 





enw 


About 35 ft. east of the pump house is 
a tank farm for above-ground storage of | 


solvents. The 12,000-gallon tanks rest 
The tank farm is 
completely inclosed by an earth embank- 


ment. 


upon concrete piers. 


The capacity of the inclosure ex- | 


ceeds the combined capacity of the tanks | 


by 50 per cent. Each tank is grounded 


at two points to dissipate static. Suction | 
and discharge connections go through the | 


top of each tank. The fill connection also 
goes close to the inside bottom to prevent 
“static spray.” The vent of each tank is 
equipped with a flash arrester approved 





Flash arresters and vent valves on solvent 
storage tanks. 
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Nitrocellulose Barrel Siorage Room. Floor is 
nonsparking and conductive. Wooden waling 
pieces at the walls keep barrels out of con- 
tact with the masonry. 


by the Underwriters’ Laboratories and a 
combined pressure-vacuum relief valve. 
The storage tanks are also equipped with 
nonsparking rodding connections. Pumps 
in the pump house take suction from these 


age of : tanks and deliver to the nitrocellulose dis- 


solver building and also to the pigment 
grinding building. All flanged joints of 
pipelines and equipment carrying solvents 
or diluents are jumpered. The lines are 
grounded to low-resistance grounds at fre- 
quent intervals. All valves in the solvent 
piping system are cast steel. They are of 
the outside screw and yoke type. Both 
cast iron and nonindicating valves have 
been avoided for safety reasons. 

The nitrocellulose storage building, in 
which barrels of alcohol-wet nitrocellulose 
are stored, is likewise of fire-resistant con- 
struction. It is located about 85 ft. north 
of the pump house. The lighting in this 
building is also Class I, Group D, explo- 
sionproof. The floor is nonsparking and 
conductive; the walls are equipped with 
wooden waling pieces to keep the barrels 
out of contact with the masonry. From 
this storage building, the barrels of nitro- 
cellulose travel 80 ft. north by truck to 
the nitrocellulose dissolver building. 

The dissolver building is a two-com- 
partment building of fire-resistant con- 
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Tank car unloading station, well removed 
from buildings and tanks. 
struction. The dissolver and related equip- 
ment are located on one side of the fire 
pattition; storage tanks for the nitrocel- 
lulose solution are on the other side. 
Both the ground floor and the mezzanine 
or charging platform have nonsparking 
and electrically conductive flooring. All 
electrical equipment in this building is 
Class I, Group D, explosion-proof. To 
minimize static hazard, relative humidity 
is kept at about 60 per cent. All tools and 
portable equipment in the building are 
nonsparking. Furthermore, the wheels on 
trucks and other mobile containers are 
likewise nonsparking and conductive. 
There is an emergency exit and an escape 
chute from the charging platform. 

Even though other safety features en- 
gineered into the plant are designed to 
eliminate sparking, it was still decided to 
explosion-vent all such solvent-process 
units as the dissolver building. To do 
this, 1 sq. ft. of window surface was pro- 
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Nitrocellulose is being charged into the dissolver. Note the funnel which prevents 


al 





spillage. Funnel is made of nonsparking “metal. The bolts for holding the cover in place, 
as well as the cover, are also made of nonsparking metal. 


vided for every 25 cu. ft. of room or build- 
ing volume. Single-strength glass, more- 
over, went into the glazing. This glass 
was scored on the exterior so that it would 
blow out at a low pressure and thereby 
prevent structural damage. 


Nitrocellulose Handling 

An outside hoist with an explosion- 
proof motor lifts the barrels of nitrocel- 
lulose to the mezzanine or charging plat- 
form. From this level, the material goes 
directly into the dissolver through the 
charging nozzle. A removable funnel fit- 
ted into the nozzle prevents spills. This 
funnel and the fork used to dig the nitro- 
cellulose from the barrel are made of non- 
sparking metal. The top of the dissolver 
and hence its charging nozzle are just 
above the floor level of the mezzanine for 
convenient charging. 


Solvents and diluents required to dis- 
solve the nitrocellulose are weighed in a 
closed and vapor-tight scale tank located 
on the ground floor of the dissolver buiid- 
ing. The weighed batch is pumped into 
the dissolver. Here again, the connection 
to the dissolver is made so that the fluid 
discharges inside the vessel in a relatively 
solid stream to avoid static spray. For 
added safety, the solvent pump takes suc- 
tion from the top of the tank. 

When the nitrocellulose has been dis- 
solved in the solvents and diluents, the 
solution flows by gravity into the suction 
of a rotary pump which delivers it to one 
of the storage or hold tanks on the other 
side of the fire partition. 

Rotary pumps in this solution storage 
tank room send the nitrocellulose solu- 
tion from the storage tanks through a 
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pipeline to a weighing station in the pig- 
ment grinding building about 50 ft. east 
of the dissolver building. 

Each pump handling nitrocellulose 
solution is fitted with a small power- 
driven lubricator pump. It injects a plas- 
ticizer into the stuffing box of the pump. 
This prevents formation of a hard nitro- 
cellulose film. Heat generated by friction 
might decompose such a_ nitrocellulose 
film. To the head of each of the three 
pumps, a relief valve is fitted. In case a 
predetermined pressure is exceeded, the 
relief valve discharges into the pump suc- 
tion. 

Pigments and drums of solvent are 
stored separately in two buildings of fire- 
resistant construction, located about 60 ft. 
north of the dissolver building. From 
these storehouses, the pigments and drums 


of solvent are transported to the buildings 
where they are used by mechanical equip- 
ment over paved concrete walkways. All 
pigment mixing and grinding operations 
are carried out in the pigment grinding 
building, another fire-resistant structure. 
It has all the safety features that other 
solvent-process units like the dissolver 
building have. 

Mechanical equipment traveling on a 
roofed concrete walkway delivers contain- 
ets of finished pigment paste to the coat- 
ing, drying and embossing building which 
houses several coating and drying units. 
Of fire-resistant construction, this building 
is explosion-vented. Windows are of sin- 
gle-strength glass, diamond-scored. The 
ovens or dryers are likewise explosion- 
vented by doors in their sides. Catches 
hold the doors closed. For every 25 cu. 





ticizer into the pump. 





Nitrocellulose solution pump. View also shows an auxiliary pump for injecting plas- 
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ft. of dryer space, there is 1 sq. ft. of door 
surface. Floors are nonsparking and con- 
ductive. Carbon brushes rubbing on the 
shafts thoroughly ground rolls of dryers. 
The pigtail of each of these carbon brushes 
is, in turn, connected to a low-resistance 
ground. 

While not so essential in such less 
critical zones as it is in the solvent-process 
units, explosion-proof electrical equip- 
ment, nevertheless, is used in the coating, 
drying and embossing building. For flam- 
mable mixtures of vapor and air can and 
do exist at certain locations there. It was 
decided, therefore, to use explosion-proof 
equipment throughout this structure. 

To guard against formation of a mix- 
ture of flammable vapor and air in the 
dryers, automatic analysis of the vapor is 
carried on continuously. The analyzing 
equipment is adjusted to sound an alarm 
if the vapor concentration reaches 40 per 
cent of the lower explosive limit. 

Situated 50 ft. north of the pigment 


Application of coating to cloth. Note the carbon dioxide system installed here. 
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grinding building is the laboratory, an. 
other fire-resistant building. Covered pas. 
Sageways connect the laboratory with the 
pigment grinding building and the em. 
bossing building. A partition separates 
the locker room from the laboratory 
Lockers for all employees, as well as wash. 
up and sanitary facilities, are provided ir 
the locker room. 

Exits from buildings got particular at 
tention when this plant was designed. The 
exits have been placed so that a persor 
does not have to travel far to reach a door 
Furthermore, all doors open outward 
They are equipped with panic hardware 
and they are marked in the larger build. 
ings by illuminated exit signs. At every 
exit of each building, a safety switch i: 
provided to cut off the current in the en. 
tire plant in an emergency. 


Fire Protection 
A complete fire-fighting installation ha: 
been added to the other safeguards. _Th¢ 
coaters and the zones around them in the 
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embossing building can be flooded with 
carbon dioxide. The dissolver in the dis. 
solver building also can be flooded with 
carbon dioxide. A sealed-head, wet-type 
sprinkler system protects the embossing 
building. The pigment grinding building 
and the laboratory and locker room are 
similarly protected. Dry-pipe sprinkler 
systems safeguard the solvent drum storage 
buildings. Open-head, deluge sprinkler 
systems protect the dissolver and _nitro- 
cellulose storage buildings. Hydrants, 
each with 200 ft. of 2'/2-in. cotton rubber- 
lined fire hose, are installed conveniently 
throughout the plant. An 8-in. under- 
ground fire main with water at high 
enough pressure and in sufficient volume 
supplies the hydrants and sprinklers. Be- 
sides yard protection and the sprinkler 
systems, all buildings are furnished with 
many carbon dioxide extinguishers of the 
right size for first-hand fire fighting. 
Showers and fire blankets are ready in all 
operating units for use in case anyone’s 
clothing catches on fire. 


Maximum of Safety 
Its engineers have designed and put in 
operation for the American Finishing Co. 
the safest coating plant they could devise. 





Nonsparking conductive floor covering on 
the mezzanine floor in the Nitrocellulose Dis- 
solver building. 





~~ ill 


Showers and fire blankets are installed near 
the exits of the various solvent process build- 
ings. 

Into it, they have put a maximum of 

safety features to protect the property itself 

and the lives of employees. The manage- 
ment believes that its investment in safety 
will pay dividends in more efficient and 
economical production through uninter- 
rupted service and improved product qual- 
ity. With its new plant completed, Amer- 
ican Finishing Co. now has at Memphis, 

Tenn., facilities to offer complete finish- 
ing services. 

But now that it has had the safest 
equipment installed in its new plant, the 
management does not call its job done. 
Through its training program, employees 
learn the hazards of working with nitro- 
cellulose and flammable solvents. They 
learn the why and how of safety regula- 
tions. And they learn a healthy respect 
for those regulations. For when you work 
with nitrocellulose, there is only one 
place for safety—first. 
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CAA Aircraft Fire Test Program* 


Interim Report by Harvey L. Hansberry 
Chief, Power Plant Section 


The purpose of the current work being 
conducted at the Civil Aeronautics Ad- 
ministration Experimental Station in In- 
dianapolis is to (1) develop means of 
protecting aircraft against fire in flight; 
(2) determine design criteria for mini- 
mizing the occurrence of fire in flight; and 
(3) to develop simplified test procedures 
to duplicate the conditions of fire in flight 
so that more detailed studies can be con- 
ducted in the laboratory. As the most 
hazardous source of fire in flight is in the 
powerplant installations, the existing facil- 
ities are arranged to test current aircraft 
engines and associated equipment, as 
mounted, under simulated flight condi- 
tions. 


*Based on a talk (with motion pictures) 
given by Mr. Hansberry at the 52nd Annual 
Meeting of the NFPA, Washington, D. C., May 
13, 1948. 





craft nacelle in test position. 


Powerplant installations as found in tl 
Boeing Superfortress (B-29) with tk 
Wright 3350 fuel injection engine, tt 
Lockheed Constitution (Model 89—Nav 
XR-60) with the Pratt and Whitney 436 
engine, the Lockheed Constellation (¢ 
69) with the Wright 3350 carburetor et 
gine, and the Allison 3420 engine in an 
installation which becomes available, a1 
scheduled for testing in the present CA. 
program. 

The B-29 engine tests have now bee 
completed and the XR-60 work has con 
menced. The test chamber allows a fu 
scale powerplant installation and a win 
tunnel (inlet diameter 1614 ft. and outle 
diameter 8 ft.) provides an air blast c 
approximately 140 miles an hour, regu 
lated by a three-bladed steel propelle: 
The engine under test picks up this ai 


ee 






View of the CAA Fire Test Laboratory, showing arrangement of wind tunnel and air- 
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blast and the arrangement closely simu- 
lates the air speeds produced in flight. 

Increased fire safety has been demon- 
strated in the B-29 tests and the most 
prominent features are discussed in this 
interim report. 

Present practice is to provide remotely 
controlled fire extinguishing systems in 
Zones 2 and 3 of the powerplant where 
the carburetor and accessories are located. 
The tests have shown the necessity to pro- 
vide such a system also in Zone 1 (where 
the cylinders are located) in the event of 
a fire in this region. Oil, rather than gaso- 
line, constitutes the chief hazard in this 
forward section. A fire in Zone 1 will 
burn out in time if the flow of fluid feed- 
ing the fire can be stopped even after con- 
siderable damage is done to the cowling. 
If the flow cannot be stopped, however, 
an adequate extinguishing system dis- 
charging at a high rate offers the only 
means of fire control. 

Control of powerplant fires in flight 
depends heavily on being able to feather 
(stop) the propeller and prevent wind. 
milling (accomplished by pitching the 
propeller blades forward). There are two 
reasons for this, the major reason being 
that as the engine stops, the oil flow stops; 
in addition, with the propeller feathered, 
the air flow is smoother, making burning 
more difficult. It was thus proved most 
essential that the propeller feathering sys- 
tem be highly fire resistant within itself 
and protected against external fire damage 
so that it will operate effectively under the 
most adverse fire conditions. 

Proper installation of fire detectors was 
found most necessary. In installations in- 
volving exhaust collector rings mounted 
ahead of the engines, fire detectors were 
found necessary in the vicinity of those 
rings and their stack shrouds. Detectors 
were also indicated throughout the power- 





plant installation on a uniform basis, with 
those in Zone 2 possibly more concen- 
trated in forward and upward sectors. 
Immediate detection of fire is vital to con- 
trol, as the extinguishing agent supplies 
are limited and the aluminum alloy on the 
exposed nacelle and wing surfaces melts 
rapidly under heat attack. 

The test work proved conclusively that 
the conventional rubber and metal braid 
hoses failed under attack of an internal 
and external fire in a manner so as to 
critically affect fire safety. Stainless steel 
flexible hose, comparable in weight, 
showed its ability to contain internal fire 
for as long as ten hours without damage, 
whereas the conventional hoses failed in 
periods up to five minutes. Although 
these steel hoses are highly fire resistant, 
their ability to withstand torsion and 
vibration must yet be proved. 

Since any leak or failure of fuel and oil 
lines in the proximity of hot engine sur- 
faces constitutes a serious fire hazard, the 
recommendation is made to relocate such 
lines to avoid their passing over or near 
hot surfaces, exhaust stack shrouds, and 
turbos. 

The present-day engine inter-zone ait 
seals were not found satisfactory. An 
effective air seal requires a diaphragm pos- 
sessing sufficient heat resistance to avoid 
failure under fire attack and prevent down- 
stream damage. It was therefore recom- 
mended that they be strengthened and 
tightened and that aluminum parts adja- 
cent to the diaphragm be replaced with 
stainless steel. 

Aluminum alloy “‘skin’’ over Zones 2 
and 3 and on the wing in the vicinity of 
the nacelle was found to fail completely 
within 15 to 30 seconds after fire igni- 
tion. This subjected the entire wing and 
integral fuel tanks to failure. Stainless 
steel was found to give infinitely better 
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This series of photographs shows one of the engine fire tests conducted 
at the CAA Experimental Testing Station in Indianapolis. The powerplant 
installation is that found on a B-29 with a Wright 3350 fuel injection engine. 
Photo | shows the powerplant in the test chamber. Photo 2 illustrates the 
start of the gasoline and oil fed fire in the engine. The fire started burning 
through the cowl in 15 seconds and the first flap burned off in 35 seconds. 
The engine was cut-off 20 seconds after start and Photo 3 shows the second 
cowl flap burned off in 45 seconds. The propeller was feathered 60 seconds 
after start and the action was completed (as illustrated in Photo 4) 90 sec- 
onds after start. The fire was out in Zone | (forward) 100 seconds after start, 
but continued to burn in Zone 2 (also illustrated in Photo 4) until all fuel 


was shut off 8 to 10 minutes after start. Photo 5 shows the nacelle damage 
after the fire had burned out. 
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Comparison of damage to hose assemblies caused by internal fires (1600°F). At far 
left, is the stainless steel flexible hose, showing little effect after 10 hours of fire exposure. 
The metal reinforced rubber and fabric hoses lasted for only from two to five minutes. 


performance and was therefore found 
necessary for such portions of the aircraft. 

Elimination of the louvered openings in 
the exhaust stack well and the provision 
of increased air flow through the well were 
indicated. This was based on the fact that 
the louvers proved to supply air turbu- 
lence, which aided ignition of either gaso- 
line or oil, and an increase in the air flow 
was shown to eliminate the ignition haz- 
ard despite the high temperature condi- 
tions found in the stack. Also, in connec- 
tion with the exhaust stack well, the tests 
resulted in a recommendation to modify 
the double layer shroud in such a manner 
as to provide double thickness protection 
over the entire surface with no gaps and 
no pockets where flammable liquids might 
collect. 

In order to aid in the restriction of fire, 
the maintenance of slightly increased air 
pressure in Zone 2 over that in Zone 1 
was favored. This would be possible with 
the proper air seal diaphragm mentioned 
earlier in this paper. 


Other findings as a result of the tes 
program conducted up to this date shov 
that there is no increased safety in the us 
of high flash point fuels (so-called avia 
tion “safety” fuels) over standard grade: 
of aviation gasoline so far as flight condi 
tions are concerned. The impact fire haz 
ard evalution of the two fuels has not beer 
CAA tested up to the present time. 

Aluminum alloy wing surfaces consti 
tuting integral fuel tanks located down 
stream of engine installations can be easil} 
destroyed by engine fires at surfaces no 
in contact with the fuel. In tests con 
ducted with gasoline in the tank, the toy 
surfaces were eaten away quickly. Ther 
was no explosion, but the fire could no 
be extinguished unless the carbon dioxid 
was directed down into the wing. Nc 
present-day installed fire protection sys. 
tem provides such a discharge and it wa: 
therefore concluded that if such a fire oc 
curred in flight it could not be controlled 

Only one liquid suitable as a hydraulic 
fluid was found nonflammable. This wa: 
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Top: Overall view of a Douglas C-54 outer wing panel after being subjected to four 
test fires. An integral fuel tank extended the entire length of the wing panel and was 
approximately |/4 full of gasoline during the tests. Bottom: Close-up of wing damage caused 
by an oil fire impinged on a partially filled integral fuel tank in a Douglas C-54 wing lane. 





uct. Continuing research work is in 
progress and hopes are high for securing 
some very fine nonflammable hydraulic 
fluids. 

Added research work is also being con- 
ducted on coating materials after prelim- 
inary encouraging tests using Albi-RX on 
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bare aluminum. The thought is that a 
coating might be found which is oil, water 
and weather resistant (or could itself be 
coated to have these properties) for in- 
creasing the fire resistance of aluminum 
alloys, such as in cargo compartments. 
Aluminum alloy oil tanks were also 
tested to determine the hazard introduced 
by their use. It was found that if the tank 
contains any reasonable amount of oil it 
can withstand a tremendous amount of 


fire. If the quantity of oil is reduced, the 


life of the tank is also reduced when un- 
der fire attack. When the tanks tested 
were half-full, failure resulted, as the vent 
lines are not big enough to carry off the 
oil vapor and the top sections of metal 
are not cooled by the fluid. When the in- 
ternal pressure builds up sufficiently, the 


top tank surfaces rupture and a serious fire 
can result. 

Other work being conducted by the 
CAA at Indianapolis coming within the 
scope of their Aircraft Fire Prevention 
Program includes tests on various indi. 
vidual items of equipment and materials, 
development of fire protection for jet 
engine installations (information restrict. 
ed by the armed services), and the devel. 
opment of crash-resistant fuel tanks. 


Historical Documentation 

Historically, the aircraft fire protection 
program conducted by the CAA started 
eight years ago at the National Bureau of 
Standards. The original work was direct. 
ed towards reduction of the hazards of 
aircraft fires in flight and therefore was 
concentrated on powerplant fire preven. 
tion and protection. The basic work was 


General view of damage to Wright 3350 fuel injection engine, showing top longeron (see 


section view next page). 
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Sectional view of damage to longeron after 20 seconds of fire attack (see general 


photo on previous page). 


completed between 1940 and 1943 and the 
results published in the following docu- 
ments, available from CAA Aviation In- 
formation, Washington, D. C.: 

Technical Development Note No. 31 (Sep: 
tember 1943): “Design Recommendations for 
Fire Protection of Aircraft Powerplant Installa- 
tions’ by H. L. Hansberry. 

Technical Development Report No. 33 (Sep- 
tember 1943): “Determination of Means to 
Safeguard Aircraft from Powerplant Fires in 
Flight, Part I’ by A. W. Dallas and H. L. 
Hansberry. 

Technical Development Report No. 37 (Octo- 
ber 1943): “Determination of Means to Safe- 
guard Aircraft from Powerplant Fires in Flight, 
Part II” by George L. Pigman. 

Technical Development Report No. 38 (April 
1944): “Determination of Means to Safeguard 
Aircraft from Powerplant Fires in Flight, Part 
III” by H. L. Hansberry. 

These reports provided information on the 
fire tests conducted on the DC-3 type (Part I), 


CW-20 type (Part I1) and Waco YKS-37, 
Jacobs L-4M (Part III) powerplant installa- 
tions. The present test program is a continuation 
with the installations in the more modern air- 
craft. 

The general outline of the program as cur- 
rently in progress is described in Technical De- 
velopment Report No. 54 (July 1947) entitled: 
“Test Facilities Aircraft Fire Protection Pro- 
gram.” Copies of this pamphlet are also avail- 
able from CAA Aviation Information. 


Editor's Note on the Author 


Mr. Hansberry’s full title is Chief, Power 
Plant Section, Aircraft Development Division, 
Technical Development Service. He is a mem- 
ber of the Executive Section of the NFPA Com- 
mittee on Aviation and Airport Fire Protection 
and of the National Advisory Committee for 
Aeronautics’ Subcommittee on Aircraft Fire 
Prevention. He is one of the outstanding au- 
thorities on aviation fire safety in this country 
and is one of those directly responsible for aay 
improvements in aircraft powerplant fire safety 
approved by the Civil Aeronautics Administra- 
tion. 





CHLOROBROMOMETHANE 


Chlorobromomethane 


Considerable attention is being given to 
the use of chlorobromomethane (also 
called “CB” and monochlorobromometh- 
ane) as a fire extinguishing agent. At least 
one company is currently manufacturing 
the chemical for sale as a “fire extin- 
guisher fluid’ and has announced that 
“the new compound is expected to find 
wide use in home and industrial extin- 
guishers of the portable type as well as in 
airplane extinguishers.” It reports that the 
agent is “much less corrosive to the metals 
commonly used in extinguishers” and that 
it has advantages in its “speed of action, 
extremely low freezing point and chemical 
stability.”"** In another public release the 
manufacturer states that chlorobromometh- 
ane is ‘much more effective than the car- 


bon tetrachloride now in general use.’"j 


What It Is 

Chlorobromomethane is a halogenated 
hydrocarbon having the chemical formula 
CH,CIBr. The table given on this page in- 
dicates its principal physical properties and 
gives comparative data on other related 
and common extinguishing agents. It will 
be noted that chlorobromomethane is a 
liquid at ordinary temperatures, has a low 
boiling point, a low freezing foint, and a 
high vapor density, all of which are on the 
plus side of the ledger when it comes to 
evaluating its utility as an extinguishing 
agent. In addition, chlorobromomethane is 
a poor conductor of electricity, making it 
suitable for use on electrical fires. 


*Quotations excerpt from the Journal of 
Commerce, April 14, 1948. 

Quotation from the Wall St. Journal, April 
10, 1948. 


Comparative Table of Physical Properties 


Carbon 
Tetra- 
chloride 


CCl. 


Chloro- 
bromo- 
methane 


CH:CIBr CH:;Br 


151° to 
156° F 


-123.7° F 


Methyl 
Bromide 


Formula 


Boiling Point 40° F 170° F 


Freezing Point 


-135° F 


-8° F 


Specific Gravity 
of Liquid at 
68° F 
(Water=1) 


1.930 1.732 1.595 


Vapor Pressure 
(mm Hg at 
68° F) 


Color (Liquid) 


110mm 1250mm, 91mm 


Colorless Colorless Colorless 





Distinc- 
tive Odor 


Chloro- 
form like 


Chloro- 


Odor form like 





Vapor Density 5 
Air=1 ue 


129.4 


3.27 a-ae 


94.94 


Molecular 
Weight 

Vol. of Gas 
Generated 
per lb. of 
Liquid at 
32° F/29.9 
in. Hg. 


153.83 


2:8:cu; ft..| 3.7 cu.ft. | 2:3:cu. 1 





Dry chlorobromomethane (maximum 
water content 0.02%) is practically non- 
corrosive on steel, brass and lead, and this 
is important since these metals are com- 
monly used in fire extinguishers. Control 
over the moisture content is exceedingly 
important, however, as, in the presence of 
moisture, it will corrode iron. One U. S. 
manufacturer of chlorobromomethane has 
conducted comparative corrosion tests with 
carbon tetrachloride and reports that ‘‘wet 
‘CB’ is much less corrosive than wet car- 
bon tetrachloride.”’ This research is not 
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duplicated in other sources of information 
available to the NFPA. Chlorobromometh- 
ane is corrosive, like most halogenated 
hydrocarbons, on aluminum, magnesium 
and zinc, attacking such metals rapidly. 

Another limitation in the use of this 
chemical for fire extinguishment purposes, 
according to the U. S. Public Health Serv- 
ice, is that chlorobromomethane is a nar- 
cotic agent of moderate intensity (greater 
and more prolonged than carbon tetra- 
chloride) and that it also is toxic (al- 
though its chronic toxicity is lower than 
that of carbon tetrachloride). Under fire 
conditions, the Underwriters’ Laboratories 
reports that its gaseous decomposition 
products present life hazards in proportion 
to the quantity of chlorobromomethane ap- 
plied, the fire conditions and the degree of 
confinement of the fumes. In small closed 
spaces (vaults, closets, small basement 
rooms or where prompt exit of persons is 
not possible), there are distinct life haz- 
ards connected with its use when applied 
to fires. Chlorobromomethane falls in the 
same Underwriters’ Laboratories group 
classification (Group 3) of life hazards as 
does carbon tetrachloride. 

Historical Development 

Chlorobromomethane was developed 
commercially by the Germans during the 
war. In 1939-40, the I. G. Farbenindustrie 
A. G. tested the chemical as a fire extin- 
guishing agent and submitted it to the 
German Army, Navy and Air Forces. The 
Navy, looking for a substitute for methyl 
bromide fixed systems aboard vessels, re- 
quested the Reich Public Health Office to 
conduct toxicity tests on ‘“C-B”’ (as chloro- 
bromomethane was called) and based on 
their findings, the agent was approved in 
August, 1941, as the only gas permitted 
for the fixed fire extinguishing systems on 
German naval vessels. In 1942, Junkers 


undertook a research to develop for the 
Luftwaffe a light and reliable extinguish- 
ing system for aircraft. Statistics main- 
tained by Junkers (in cooperation with the 
German Air Ministry) indicated that 50 
to 60% of all German fighters and 60 to 
80% of all German bombers shot down 
were lost because of fire. Large scale fire 
tests conducted in Germany during 1944- 
45 proved to the satisfaction of the Luft- 
waffe (March, 1945) that the “C-B” sys- 
tem was the most efficient. New facilities 
constructed by I. G. Farben at Frankfurt 
am Main /Hochst to manufacture the agent 
were scheduled to go into production in 
January, 1945, but were never completed 
because of Allied bombings. Two other 
manufacturers completed bottling plants 
for “‘C-B” cylinders, but the exact extent 
of their operations and the performance 
efficiency of the systems actually installed 
on German naval vessels and aircraft are 
not available. 

The German ‘C-B” was composed of 
82% by weight of chlorobromomethane, 
9% methylene chloride and 9% methylene 
bromide. Junkers developed a mixture of 
65% ‘‘C-B’, 35% carbon dioxide and a 
small amount of nitrogen for use in air- 
craft and called this chemical “Dachlau- 
rin” (""D-L”). Their tests showed that a 
12% to 15% concentration of ‘‘D-L”’ was 
required to extinguish a standard wind 
tunnel gasoline test fire and this compared 
with a 45% concentration required for 
carbon dioxide alone, 30% for carbon 
tetrachloride, and 15% for methyl bro- 
mide. The rate of discharge, a particularly 
important feature in aircraft powerplant 
fire extinguishment, was calculated at be- 
tween 2.2 and 4.4 lbs. per second. Instruc- 
tions were given to the pilot, in the event 
of a powerplant fire, to first shut off the 
gasoline supply and ignition before operat- 
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ing the extinguishing system. The manual 
control equipment was located on the 
pilot’s instrument panel as well as the fire 
zone detector lights. The ‘‘D-L” system, as 
recommended by Junkers, was designed to 
control three ordinary fires without re- 
charging, but not to control simultaneous 
fires in more than one fire zone. The 
weight of the system was not considered 
excessive. 


Recent Fire Tests 

Tests conducted in 1947 on the fire ex- 
tinguishing characteristics of chlorobromo- 
methane by the Factory Mutual Labora- 
tories have compared it with carbon tetra- 
chloride based fire extinguishers of equal 
capacities on Class A fires (cardboard 
boxes filled with excelsior), Class B fires 
(gasoline and kerosene) , and combination 
Class A & B fires (gasoline saturated cot- 
ton waste). 

Three pints of gasoline poured on a 
concrete floor to cover an area 4 ft. by 4 ft. 
were ignited and attacked at once with a 
one-quart hand extinguisher from a dis- 
tance of 10 feet. The chlorobromomethane 
extinguished the 16 sq. ft. gasoline fire in 
approximately one-half the time required 
by carbon tetrachloride and with about 
60% of the volume required by the latter. 
When gasoline was ignited in a 1 sq. ft. 
open steel pan and allowed to burn for 
thirty seconds, both “CB” and carbon 
tetrachloride 1 qt. hand extinguishers were 
ineffective. When kerosene was used (2 
sq. ft. open steel pan) and allowed to burn 
for forty-five seconds, chlorobromometh- 
ane extinguished the flames, while carbon 
tetrachloride failed in two out of three 
tests. 

In the gasoline saturated cotton waste 
fire tests, eight pounds of waste were laid 
on a concrete floor covering a 2 ft. by 4 ft. 
area to a depth of five inches. This was 


saturated with 2 quarts of gasoline, ignited 
and allowed to burn freely for 10 seconds 
before being attacked from a distance of 
10 feet (extinguisher stream being directed 
parallel to the long axis). Chlorobromo- 
methane in the one qt. extinguisher killed 
one fire and almost extinguished another, 
while carbon tetrachloride failed both 
times, leaving about 50% still burning. 

On fires in cardboard boxes (each con- 
taining 2 Ibs. of excelsior) placed on 
wooden shelving (three to nine boxes used 
in different tests) , the superiority of ‘“C-B” 
over carbon tetrachloride was most marked, 
but all the fires “‘extinguished” by either 
agent reignited within 5 to 65 seconds. In 
all cases the original fires were allowed to 
burn for 60 seconds before being attacked 
and the extinguisher operator stood 10 ft. 
from the fire, stopping discharge when all 
the initial flaming disappeared. Chloro- 
bromomethane successfully extinguished 
the initial flaming in 9 boxes of excelsior 
while carbon tetrachloride could only ex- 
tinguish the initial flames in three boxes. 
It should be emphasized that in no case 
did either extinguishing agent in the 
quantity used (1 quart) provide final con- 
trol over these class A fires, glowing em- 
bers causing reignition in each case. 

All of these Factory Mutual tests were 
conducted indoors, and while no tests on 
the narcotic or toxic effects of the extin- 
guishing vapors were made, it was noted 
that the fumes given off by chlorobromo- 
methane (when decomposed by fire) were 
less obnoxious and less smoky than when 
carbon tetrachloride was used under the 
same conditions. 


Recent Narcotic and Toxicity Tests 

The Industrial Hygiene Research Lab- 
oratory of the U. S. Public Health Service 
and Underwriters’ Laboratories, Inc., have 
recently completed some research work on 
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the narcotic and toxic dangers of chloro- 
bromomethane, the former at the request 
of the U. S. Air Forces (Air Material 
Command’s Aero Medical Laboratory) 
and the latter under contract with the 
Naval Research Laboratory. 

The U. S. Public Health research report 
states that the minimum concentration of 
chlorobromomethane fatal to 50% of the 
mice subjected for 8 hours duration to its 
vapors (no fire present) is 2994 parts per 
million. In comparison, 9526 parts per 
million of carbon tetrachloride vapors (no 
fire present) is the minimum concentra- 
tion fatal to 50% of the mice. The report 
concludes that the narcotic action of chlo- 
robromomethane is greater than that of 
carbon tetrachloride and its duration is 
more prolonged. On the other hand, light 
concentrations of ‘‘C-B”’ are Jess toxic than 
the same concentrations of carbon tetra- 
chloride. Rats, rabbits and dogs tolerated 
without evidence of distinct toxic manifes- 
tations exposure to 1000 parts per million 
of chlorobromomethane for a period of 
fourteen weeks (five days a week). How- 
ever, with twenty daily exposures to 1000 
parts per million of carbon tetrachloride, 
rats showed marked cirrhosis and fatty 
degeneration of the liver. 

The Underwriters’ Laboratories toxicity 
tests were based on one and two hour ex- 
posures rather than the eight hours used by 
the U. S. Public Health Service. The for- 
mer discovered that chlorobromomethane 
vapors in concentrations of 8000 to 10,000 
parts per million (no fire present) caused 
the death of guinea pigs exposed for two 
hours, and, concentrations of 20,000 to 
24,000 parts per million were fatal to 
guinea pigs exposed for 1 hour. Carbon 
tetrachloride vapor in the latter concentra- 
tions also caused the death of guinea pigs 
exposed for one hour. 


Underwriters’ Laboratories also point 
out that the principal health hazards of 
vaporizing extinguisher liquids (like chlo- 
robromomethane and carbon tetrachloride) 
are through respiration of the vapor or its 
gaseous thermal decomposition products, 
although such gases may also act by con- 
tact with surface membranes. Under ordi- 
nary fire conditions (gasoline, ethyl alco- 
hol, and wood, used as fuel), the toxicity 
dangers of chlorobromomethane are much 
greater than without fire due to its decom- 
position into hydrochloric and hydro- 
bromic acids, carbonyl halides (including 
phosgene and bromophosgene) and, in 
some cases, free chlorine and bromine. For 
example, with an initial concentration of 
0.8% chlorobromomethane in the test 


chamber, Underwriters’ Laboratories found 
the following concentrations of decom- 
position products in the presence of a gas 
flame after 15 minutes (figures in per cent 


by volume) : 


Bivdsochlovie “atids v5 05 cao 0.0020% 
Flydrobromic acids «cic :6.0 50-0 wees 0.0125% 
COE oo oro was ow eld 0.0075% 
PROS 8 55 erases ad eR ee 0.0068% 
€Carhonyl halides: z . ..h 0.0 kde ues 0.0054% 
Caso OMEN. 5 5:53 22k aos idee 1.0% 
Carboiy MONOICE 5. os. ino ev ck cee 0.1% 
Oxygen 

These concentrations naturally varied 
with the type of fire, the amount of agent 
introduced, the duration of exposure to the 
fire, and the initial relative humidity of 
the air. The same decomposition products 
were formed when the agent was applied 
to hot iron surfaces or electric arcs. 

In the Underwriters’ Laboratories tests, 
when chlorobromomethane vapors are in 
initial concentrations of 8000 parts per 
million in the presence of a gas flame in a 
500 cu. ft. test room, the atmosphere was 
fatal or highly injurious to guinea pigs ex- 
posed for 5 to 15 minutes. This same test 
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with carbon tetrachloride likewise pro- 
duced death or serious injury to guinea 
pigs exposed for the same length of time. 

It was recognized by the Laboratories 
that the volatile products of the combus- 
tion of common materials (such as gaso- 
line, ethyl alcohol, or wood) may in them- 
selves be more or less toxic, depending 
upon the conditions of the fire. When free 
burning (oxygen excess) occurs, the prod- 
ucts of the combustion of these materials 
are mainly carbon dioxide and water 
vapor, but when there is a deficiency of 
oxygen, dangerous quantities of carbon 
monoxide, together with other toxic gases, 
may be produced. Also, the oxygen content 
of the surrounding air may be lowered by 
the combustion reactions to the extent that 
a hazard to life is presented. Based on the 
foregoing, it becomes apparent that when 
chlorobromomethane is applied to fires, 
complex mixtures of its vapor, its decom- 
position products and the accompanying 
smoke and volatile products of combustion 
are formed. The physiological action of the 
mixture of the vapors is often more severe 
than would result from the same vapors 
presented separately. 

The volatile toxic decomposition prod- 
ucts evolved by chlorobromomethane in 
the presence of flames are exceedingly irri- 
tating and, thus, not only give definite 
warning of their presence even when in 
very small concentrations, but also cause 
people to make efforts to escape. This is 
similar, again, to the effects on humans 
subjected to the decomposition products of 
carbon tetrachloride vapors when applied 
to a fire. Rapid irritation of the eyes and 
respiratory system, as evidenced by a lach- 
rymation and nasal discharge, were noted 
in the test work with guinea pigs. 

Conclusions drawn by Underwriters’ 
Laboratories are quoted: 


“Under ordinary conditions prevailing 
in fires in well-ventilated places, partic- 
ularly in the case of incipient and small 
fires, the concentrations of chlorobromo- 
methane and its thermal decomposition 
products may not endanger life on tempo- 
rary exposure, but in small closed places, 
such as vaults, closets, or small basement 
rooms, where the prompt exit of persons is 
not possible, there is danger. In extin- 
guishing fires with chlorobromomethane, 
especially in unventilated or confined 
places, operators of extinguishers and 
others should take precautions to avoid the 
effects which may be caused by breathing 
the vapors or gases liberated or produced.” 
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CLINTON, MASSACHUSETTS 


A Lesson in Sprinkler Protection 


As has been evidenced by previous 
fires, failure to maintain sprinkler protec- 
tion can lead to disastrous results. Deci- 
sion not to maintain sprinklers was also 
made by certain of the present occupants 


ing and communicating with this garage 
was the one-story finishing building of 
the New York Laminating Co., manufac- 
turer of simulated brick exterior wall cov- 
ering. This company also occupied for 
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Clinton, Mass., fire, Apri] 24, 1948 


of the buildings of the old Bigelow-Hart- 
ford Carpet Mill, Clinton, Mass., and as a 
consequence two buildings were destroyed 
and a third heavily damaged in the group 
fire of April 24 at Clinton, Mass. 

The large area one-story brick truck 
garage of the Clinton Auto Express Co. 
was the first in a row of four adjoining 
buildings of one- and three-story brick, 
plank on timber construction situated in 
the midst of a group of multiple tenant 
mill buildings. (See Diagram.) Adjoin- 


storage and manufacturing purposes the 
two three-story brick, plank on timber 
buildings that completed the row of four. 
Although all four buildings had formerly 
been protected by sprinklers throughout, 
this service during recent years had been 
discontinued in all except the manufactur- 
ing building. Sprinklers maintained here 
had been temporarily shut off during 
building alterations, but were turned on 
early in the fire. Sprinklers on this system 
also protected a narrow enclosed passage 
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Acme. 

Sprinklers in this truck terminal and in two nearby buildings of a former carpet mill 
group in Clinton, Mass., had not been kept in service by their present occupants. During the 
night of April 24, fire destroyed the terminal and spread through unprotected openings to the 
two other buildings. 


in the first floor of the adjoining paper 
storage building. This passage extended 
from a former elevator tower to the manu- 
facturing building. 

Other structures across a narrow alley 
were seriously exposed throughout the fire 
and, because of their proximity, interfered 
with fire fighting. Situated as they were, 
between the garage-laminating company 
group and the public street, they presented 
a barrier to first-in firemen until hose lines 
from public hydrants could be dragged 
through these buildings and into the back 
alley. 

Such procedure ordinarily would not 
have been necessary since an extensive sys- 
tem of water mains supplied several yard 
hydrants in the mill yard. It so happened, 
though, that this entire yard system 
(which also supplied sprinklers in all pro- 


tected buildings) had been shut down to 
allow repair of a slow leak in a hydrant. 
The town water department at the request 
of the owner of the hydrant had com- 
menced repairs the day preceding the fire. 
Since two days would be needed to com- 
plete the job, it had been decided to leave 
the water shut off during the night to save 
redraining the main the next morning. 
Even though building owners and the fire 
department had been made aware of this 
action, the wisdom of depriving the several 
sprinklered buildings in the mill group of 
their automatic protection as a convenience 
to the waterworks crew might well be 
questioned. 

At 11:20 P.M. an employee in the ex- 
press company office (in finishing build- 
ing) was awakened by the odor of smoke 
coming from the garage. His telephoned 
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alarm to the fire department that there 
was smoke in thé garage brought one 
piece of apparatus. It was not until this 
company arrived and discovered the entire 
garage in flames that the rest of the town’s 
fire equipment was summoned. Explo- 
sions of fuel tanks on the ten trucks in the 
garage intensified the flames as they envel- 
oped the structure and swept through the 
unprotected doorway into the one-story 
finishing building. 

Sprinklers would have been of little if 
any help in the garage with the yard sys- 
tem closed down (unless a watchman had 
been posted to turn on the system at the 
first sign of fire), but would have been of 
immeasurable value in the finishing build- 
ing, since the waterworks superintendent 
responded with the fire department and 
immediately turned on the yard system 
and opened post indicator valves at threat- 
ened sprinklered buildings. 

Flames were soon breaking through the 
roof of the finishing building and entered 
the upper stories of the adjoining three- 
story miscellaneous storage building 
through unprotected second and _ third 
floor windows. These windows looked out 
on the roof of the finishing building. In- 
service sprinklers here too would have 
been of value, as flames burned out the top 
two stories and damaged to a lesser extent 
the first floor. 

Fire also passed through an unprotected 
opening into the elevator tower in the 
paper storage building and thence into the 
metal lath and plaster enclosed passage. 
Fire was prevented from reaching the 


manufacturing building, however, by the 
operation of sprinklers in the passage. 
These sprinklers and a single fire door on 
the first floor of the miscellaneous storage 
building combined to prevent any fire 
from reaching the manufacturing building, 
although smoke entering through the pas- 
sage and around the fire door deposited a 
thick coating of soot on machinery in the 
building. 

Calls for assistance sent to several sur- 
rounding communities eventually brought 
a total of ten pumpers to the scene. Early 
fire fighting of necessity was concerned 
primarily with preventing spread to ex- 
posed buildings, and was hampered by the 
narrow alleys between buildings and the 
fact that three yard hydrants were out of 
service. Despite these handicaps, firemen 
were successful in confining the major part 
of the fire to the three unsprinklered build- 
ings. The three-story brick building of the 
Buck Chair Co. across a narrow alley from 
the garage was threatened at the height of 
the fire when heat ignited a second floor 
window sash and paper inside the win- 
dow. Operation of one sprinkler put this 
fire out promptly, although water was al- 
lowed to discharge for a considerable 
period until danger of reignition was past. 

Loss of all records of the trucking con- 
cern has complicated determination of an 
accurate loss estimate. Loss to a large stock 
of stored paper and machinery of the New 
York Laminating Co., the ten trucks and 
stored goods of the Clinton Auto Express 
Co., and the three buildings is estimated 
conservatively at $250,000. 





CLEVELAND, OHIO 


Cleveland Lacquer Factory Fire 


Fire that destroyed the lacquer factory of 
the Arco Company, March 5, should serve 
to dispel the belief mistakenly held by 
many building owners that sprinkler pro- 
tection once installed will forever protect 
their property without any further atten- 


tion. 
The lacquer factory on the premises of 


the Arco Company was protected on all 
three floors by a dry pipe sprinkler system. 
The system was installed in 1914, in ac- 
cordance with the existing standards for 
buildings of ordinary hazard occupancy 
but did not comply with present standards 
for the protection of buildings such as this, 
where the hazard of occupancy is severe. 
The lacquer manufacturing building 
was located in the center of a group of 


Acme. 


manufacturing and storage buildings of 
various construction types. Two sprin- 
klered warehouses, one brick, wood-joisted 
and the other metalclad, and an unsprin- 
klered 1-story fire-resistive varnish boiling 
and storage building were only slightly 
detached from and seriously exposed by 
the lacquer manufacturing building. This 
3-story wooden building contained an un- 
divided area of 6000 square feet on each 
floor. A communicating 2000 square foot, 
1-story addition was used for packing and 
testing. Open stairways and elevator shafts 
and numerous other floor openings joined 
the three stories into a single fire area. A 
three-foot-high unsprinklered open area 
beneath the entire building, although a 
serious protection deficiency, was not a fac- 


This Cleveland lacquer factory was of wooden construction and was protected by a sprin- 
kler system that had not been redesigned and modernized to conform to present day stand- 


ards for extra hazardous occupancies. 
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tor in this fire. Several electric-driven cut- 
ters, grinders, blenders and mixers used in 
the conversion of scrap nitrocellulose film 
to lacquer were located on all floors. Be- 
sides the large quantities of highly flam- 
mable thinners in much of this equipment 
(capacity of the largest 1200 gallons), 
there were also several open drums and 
drums with manually operated covers 
throughout the building. 

A dry pipe sprinkler system without 
quick opening devices supplied the 350 
heads in the building. Although a 40,000- 
gallon gravity tank and a six-inch connec- 
tion to a ten-inch circulating city main 
provided two sources of water for the sys- 
tem, waterflow tests indicated that the two- 
source supply would deliver only 1000 
gpm at adequate pressure to the sprinklers. 
Because of the large undivided fire area, 
substandard sprinkler piping and the haz- 
ardous nature of the occupancy, it could 
have been forecast that this gallonage 
would be grossly inadequate for the large 
number of heads that fire would probably 
open. Actually, after the fire it was esti- 
mated that the sprinklers could have used 
three or four times the available amount of 
water at the height of the fire. Two other 
deficiencies noted in the design of the 
sprinkler system were the presence of a 
non-standard meter that restricted the flow 
in the six-inch main and lack of a pumper 
connection to the system. 

At 9:01 A.M., while the plant was in 
overation, a flash fire believed caused by 


an overheated mixing machine bearing 
spread rapidly through the first floor and 
opened many sprinklers. The central sta- 
tion sprinkler supervisory system transmit- 
ted the alarm at once. An indication of the 
incredible speed with which the fire spread 
through the building can be obtained from 
the fact that employees on the third floor 
were first made aware of the blaze when 
flames burst through the many unprotected 
floor openings. With practically all sprin- 
klers in the building opening simulta- 
neously, the water supply was immediately 
overtaxed and the system thereby rendered 
ineffective. Several employees connected 
hose lines to two yard hydrants but to no 
avail, as all water was being taken by the 
sprinklers. 

Additional apparatus was summoned at 
once by first-in companies, bringing a total 
of 19 engines, one hose and 3 ladder com- 
panies to the scene. Because of the long 
distance to public hydrants and yard sys- 
tems of neighboring plants many pumper 
relays were set up. 

By effective use of the 19 hose lines that 
were eventually brought into play, firemen 


prevented extension to the metalclad ware- 
house loaded with nitrocellulose, and man- 
aged to bring the fire under control before 
any but minor exterior damage was in- 
flicted on the exposed structures. Loss of 
$250,000 included $150,000 to building 
and contents and $100,000 business inter- 


ruption. 





ETTER, TEXAS 


Synthetic Ammonia Plant Fire 


Within three minutes of outbreak of 
fire, March 6, in the main compressor 
building of the Cactus Ordnance Works 
near Etter, Texas, the structure was filled 
with flame. An hour later, it was destroyed 
and most of the compressor equipment 
had been irreparably damaged. A con- 
servative estimate placed the loss at 
$1,100,000. The opinion was expressed 
in the report released by the Commanding 
Officer that but for the highly combustible 
building construction this fire could have 
been quickly isolated and extinguished 
with little damage. 

The Cactus Works was built during the 
war for the production of anhydrous am- 
monia. Because of the shortage of steel, 
wood structural supports and asphalt 


coated siding and roof covering were sub- 
stituted for fire-resistive construction in 
all but one (gas reforming building) of 
the many buildings at the works. The 
well-detached compressor building, the 
only structure involved in the fire, was a 
one-story building 70 feet wide and 480 
feet long. Covering for the walls and 
gabled roof was asphalt protected metal, 
coated on both sides. Interior construc- 
tion, including columns, joists and floor- 
ing, was of wood. Twenty 1000 H.P. gas 
engine driven compressors to elevate the 
pressure of a hydrogen-nitrogen gas mix- 
ture to 5200 psi rested on concrete founda- 
tions within the large undivided structure. 

At 12:10 P.M., as an operator was clos- 
ing the valve in the by-pass line of an in- 


__ Fire involving escaping gas in the compressor building could have been extinguished with 
minor damage at the Cactus Ordnance Works near Etter, Texas, March 6, if the building had 
been fire resistive. Flames spread to the asphalt-covered siding and roof of the building and 


caused an estimated $1,100,000 damage. 
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termediate compressor (220 psi to 1800 
psi), a ping within the valve body was 


followed immediately by a sharp rap and 
a mild explosion. Subsequent investiga- 
tion revealed that a hole about one inch in 
diameter had been blown out of a mal- 
leable iron two-inch elbow on the down- 
stream side of the by-pass valve. Escaping 
gas ignited at once and flames swept down 
toward the floor and out horizontally. 
Within seconds the valve stand was en- 
veloped in flames, forcing the operator to 
run the 60 feet to the nearest exit, where 
he pushed the emergency shutdown button 
which stopped all compressors in the 
building. 

The following combined and _ simul- 
taneous steps taken by other employees 
were all directed toward immediate extin- 
guishing of the fire with minimum damage 
to equipment. The private fire brigade 
was notified. Fuel gas cocks to compressor 
engines were closed. Flow of gas from 
scrubbers to the compressor building was 
stopped. Steps were taken to keep water 
running through engine jackets and the 
fire pumps at the reservoir were started. 
By 12:16 P.M., all gas lines to or from the 
building had been closed and power had 
been disconnected and extinguishment 


should have been readily effected. In fact, 
firemen who had worked up close to the 
door at 12:17 P.M. reported only a weak 
flame issuing from the hole in the fitting. 
Unfortunately, however, the building itself 
was burning from end to end. 

Due to the extraordinary fire hazard in 
the Cactus process buildings, an efficient 
private fire department had been main- 
tained, consisting of three pumpers, man- 
ned at all times by 5 professional fire- 
men, who were supplemented by 45 
auxiliary firemen. Two pumpers were on 
the fire grounds one minute after the 
alarm and three minutes later two 214-inch 
lines were discharging water on the fire. 
Four others were soon in operation. 
Flames that had by now involved the en- 
tire asphalt-coated interior, during the 
next half hour continued to burn briskly, 
punctuated by the explosion of a drum of 
solvent and another of lubricating oil. 
Thirty-five minutes after the first outbreak 
of fire the structural members collapsed 
and the roof fell in. Damage which could 
have been relatively insignificant, had fire- 
resistive construction and subdivided areas 
been employed, was nearly total to the 
equipment and structure. 
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San Francisco Wholesale Mercantile Fire 


Fire departments are maintained to ex- 
tinguish fires before extensive damage is 
inflicted on the building of origin and 
neighboring structures. Fire officials will 
be the first to point out that unless pre »- 
erty owners cooperate by erecting fire 
walls, enclosing stairways, installing sprin- 
klers and automatic detection equipment, 
hiring watchmen and otherwise taking 
those precautions collectively referred to as 
private protection, there will be occasions 
when even the most powerful fire depart- 
ments will be unequal to this task. 

Fire of suspicious origin at San Fran- 
cisco, May 15, destroyed all but the walls 


ra BY, 


Aaron Rubino. 





of the two-story brick, wood-joisted build- 
ing occupied principally by the United 
Automotive Supplies Co., wholesale sup- 
pliers of radios, refrigerators, heaters, etc. 
The Sibell Beauty Shop Supplies Co. (rub- 
ber goods, cosmetics, soaps) occupied the 
top floor. Three sides of this ‘“L” shaped 
building in the business district of San 
Francisco faced on public streets. A fourth 
side abutted a large one-story brick, wood- 
joisted machine shop, while a three-story 
fire-resistive auto sales and service garage 
fitted into the area formed by the two legs 
of the “L.”” The garage and machine shop 
were separated from the wholesale sup- 
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_, Even the most powerful fire departments are sometimes hard pressed to control fires in 
buildings entirely lacking in essential private protection. Twenty-four pieces of apparatus and 


188 men were required to extinguish fire in the unprotected two-story wholesale supplies build- 
ing, May 15, in San Francisco. 
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plies building by fire walls with 30-inch 
parapets. The wholesale supplies building 
itself had no automatic protection or 
watchman service, nor were stairways en- 
closed. 

It being Saturday, the wholesale build- 
ing was not open for business when the 
janitor arrived at 9:18 A.M. Everything 
seemed in order as he went about his 
duties on the first floor, and it was not 
until 9:55 A.M., as he started down the 
basement stairs, that the odor of smoke 
was first discernible. Flames were visible 
from the foot of the stairs. The janitor 
went immediately to a fire alarm box 85 
feet from the building and sent the alarm. 
Fires in two widely separated areas of the 
basement were reported by firemen on ar- 
rival at the building at 10:02 a.m. That 
nearest the cellar stairway was already 
spreading up the stairs to the first floor and 
was burning with great intensity. Second, 
third and fourth alarms and calls for extra 
towers had been sent by 10:20 a.M., but 
flames continued their rapid spread 
through the undivided floor areas, up stair- 
ways and other unprotected openings, en- 
tered a concealed attic space and ignited 
the roof. Quantities of rubber stored on 
the second floor were involved before sec- 
ond alarm companies arrived at 10:05 
A.M., and smoke from burning rubber was 
so dense that firemen who were making a 
stand on the second floor were forced from 
the building. 

The attack was continued from the 
streets and roof tops by a total of 36 offi- 
cers and 152 firemen. At the height of the 
fire, equipment on the fire grounds in- 
cluded 19 engines, 8 ladder trucks, 3 water 


towers and 13 pieces of miscellaneous 
equipment. Water was available at all 
times in ample quantities from 8-inch and 
16-inch low pressure mains (70 psi) and a 
14-inch high pressure main (255 psi). 
This powerful array of manpower and 
equipment gradually gained the upper 
hand and shortly before noon, firemen 
again were able to force their way into the 
second floor. Battalion Chief Kane was 
overcome by smoke during this attempt at 
in-fighting, and although rescued without 
delay by his men, did not respond to emer- 
gency oxygen treatment and died on the 
way to the hospital. 

At 12:25 p.M., the fire was believed to 
be under control and fourth alarm com- 
panies were dismissed. This order was 
quickly countermanded when drums of 
lacquer thinner which up until then had 
escaped the flames began to explode in the 
basement. Investigation has revealed that 
twenty 50-gallon drums of flammable thin- 
ner (flash point below 110° F) were 
stored in the basement in violation of the 
city fire code. Sections of first-story floor- 
ing were wrecked by the blasts, and flames 
again raced out of control to be finally ex- 
tinguished ten hours later. Although the 
interior of the supplies building was 
burned out, the fire department with the 
help of the fire walls, had been successful 
in confining the fire to the building of 
origin. Neither the garage nor the machine 
shop was damaged. 

The estimated loss of $466,000 is 
divided as follows: wholesale supplies 
building $90,000, stock and equipment of 
United Automotive Supplies Co. $316,000, 
and stock of Reid and Sibell $60,000. 
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Springfield, Ill., Department Store Fire 


On May 2, fire destroyed the entire 
stock of the John Bressmer and Co. depart- 
ment store and so heavily damaged the six- 
story fire-resistive building that much of it 
will have to be rebuilt. The building was 
not adequately safeguarded from interior 
fire spread as evidenced by the unprotected 
openings on the elevator shaft, the unen- 
closed stairways rising through the build- 
ing, and by the lack of sprinkler protection. 

The building was erected in 1904 and 
1905, at which time only one-half of the 
sixth floor was constructed. In 1931, the 
sixth floor was completed, the construction 
being inferior to that of the original build- 
ing. The original building was 80 feet 
wide by 140 feet deep, six stories (92 feet) 
high, with a full basement. Walls were all 
of brick, load bearing, 24 inches thick in 
the basement, 20 inches on the first and 
second floors, 16 inches on the third and 
fourth floors, and 12 inches on the fifth 
and sixth floors. The interior columns, 
beams and girders were steel, protected by 
3 inches of hollow tile and plaster, and the 
floor and roof slabs were tile arches 12 
inches thick. The newest section of the 
sixth floor had a precast concrete slab roof 
on unprotected steel. All of the floors in 
the building, except the basement, were 
wood surfaced and there was a wood deck 
Or mezzanine on the first floor with an 
area of approximately 3200 sq. ft. A 2-inch 
space between the tile floors and the wood 
flooring was filled with cinder concrete. 

The building was lightly exposed. All 
exterior window openings were protected 
by approved and labeled automatic closing 
fire shutters. A 20 ft. by 160 ft. two-story 
and basement, ordinary wood joist addi- 
tion, adjoined and communicated with the 


main building, but was not involved in the 
fire except for smoke and water damage. 

The occupancy on the various floors was 
as follows: Basement—Hardware, glass- 
ware, dishes and household appliances; 
First floor—Dry goods, jewelry, cosmetics 
and ladies’ furnishings; Mezzanine—Gift 
shop, glassware and china; Second floor— 
Dress gcods, infants’ wear and beauty 
parlor; Third floor—Ladies’ clothing and 
millinery; Fourth floor—Floor coverings 
and draperies; Fifth and Sixth floors— 
Furniture. A small amount of furniture 
repairing was conducted on the sixth floor. 

A severe electrical storm that had been 
in progress for several hours was believed 
responsible for fires that broke out simul- 
taneously on the third, fourth and fifth 
floors of the store. The fact that the two- 
inch metal conduit containing elevator 
power wiring was blown open at several 
floor levels gives weight to the theory that 
lightning entered the structure through 
the elevator shaft. 

Members of Engine Company 1 saw the 
flames from their nearby quarters and ar- 
rived at the store at 2:10 A.M., just as the 
night watchman discovered the fire. Flames 
had already involved the contents of the 
third, fourth and fifth floors and were 
spreading rapidly to combustible stocks on 
other floors through the unprotected eleva- 
tor shaft and the open stairways. It was ap- 
parent to the first arriving company that the 
store could not be saved and all available 
equipment and manpower were summoned 
to protect exposures. Five engines, three 
ladder trucks, a lighting truck and most of 
the on and off-duty manpower of the de- 
partment saw service, although response 
was delayed somewhat as several com- 
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Acme. 


Fire broke out simultaneously on three floors of this six-story fire-resistive Springfield, Ill., 
department store when lightning followed elevator wiring conduit into the building. Flames 
spread to other floors of the unsprinklered store through unprotected openings. 


panies were already at work at two other 
fires. The roofs of four exposures were 
flooded with three inches of water and this 
protection, combined with that afforded by 
fire walls and fifteen hose streams, pre- 
vented all but insignificant damage to ex- 
posures. One adjacent building was dam- 
aged slightly when fire followed a service 
tunnel (wiring and heating pipes) and 
entered the basement through a small hole 
in the tunnel wall. 

An unusual feature of this fire was the 
operation of several automatic shutters by 
the heat of the fire within. Their operation 
was of considerable aid in protecting 
exposed buildings but prevented hose 
streams from reaching the interior of the 
burning building through many of the 
windows on the three shuttered sides. 

Two of the supporting brick walls were 
subjected to intense heat, but examination 
revealed that they can be salvaged and 


used again. The face brick on the front of 
the building was spalled on all floors and 
will be removed. The interior steel col- 


umns, beams and girders, which were pro- 
tected by 3 inches of tile and plaster, with- 
stood the heat in the basement and up to 
and including the fifth floor. The steel on 


the sixth floor which was protected in a 
like manner was severely damaged, and 
the unprotected steel in the newest section 
failed completely, causing the brick walls 
in this section to collapse. The unprotected 
steel framing around the elevator shaft, 
and some steel in other portions of the 
building, where the tile fireproofing was 
subject to extreme heat, will have to be re- 
placed. The tile floor and roof panels were 
damaged beyond repair. 

Losses are estimated at $450,000 to the 
building and $336,000 to stock. Business 
interruption loss may reach $550,000, 
making a total of over $1,300,000. 
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Laramie, Wyoming Conflagration 


Nine buildings were destroyed and 
eleven partially damaged because fire pro- 
tection deficiencies in the 75-year-old 
building of origin allowed fire, April 14, 
to get beyond control of the Laramie Fire 
Department before discovery. Large 
metropolitan fire departments when con- 
fronted with a fire threatening to spread 
to other structures can call upon reserves 
of equipment and manpower to surround 
and confine the blaze to the building of 
origin. Smaller communities, however, 
usually have no such reserves and stand or 
fall with their front line forces and such 
assistance as neighbors can supply. 

Laramie with four engines, eleven paid 
and six volunteer firemen and the nearest 


mutual aid 51 miles distant is one of the 
latter. 

The accompanying diagram shows the 
relationship of the Holliday Furniture 
Store to neighboring structures in the 
Laramie business district. With the excep- 
tion of the two wooden dwellings on 
S. Third Street, all buildings were of ordi- 
nary wood-joisted construction, with walls 
of brick, stone, concrete block or sheet 
metal. The building of origin and the ad- 
joining hardware store were four stories 
Others were one and two-story 
structures. None had sprinklers, auto- 
matic detection equipment or watchman 
service. Responsibility for fire discovery 
therefore rested on chance passers-by, and 


high. 


| oot 1 aa 
i ti wim 


Press Association. 


Lack of private protection allowed fire, April 14, to involve all floors of the building at 
right and to spread around a fire division wall and into the building at the left before dis- 
covery. Flames, which by then were beyond control of the efficient but small Laramie, Wyo., 
fire department, eventually destroyed seven other buildings. 
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LARAMIE, WYOMING 


SCALE IN FEET 


FIRE AREA 
GARFIELD ST. 


HAROWARE 


STORE 


HOLLIDAY & CO. 


S. 2NO ST. 


BAKER GARAGE 


FURNITURE 
STORE HERE 


FIRE STARTED 


S. 3RO ST. 


CUSTER ST. 


Laramie, Wyoming, Conflagraiion, April 14. 


fire protection was left exclusively in the 
hands of the efficient but small public fire 
department. 

At the close of the day’s business, em- 
ployees locked up the Holliday Furniture 
Store and went home. No watchman was 
left on duty. Sometime during the night 
fire broke out in the rear of the first floor. 


The cause of the fire is unknown, as is also 
the period of undetected burning. Time 
was sufficient, however, for fire to extend 
to an elevator shaft with unprotected 
openings and to spread through the shaft 


to upper floors. Flames also shattered 


plain glass windows opening into a de- 
serted rear alley, burned around a division 


wall and entered the adjoining hardware 
store. Subsequent investigation revealed 
that the fire was no doubt responsible for 
the automatic transmission of an alarm of 
fire that struck a gong and turned on the 
lights at the fire’station three blocks away 
about this time. Apparently flames burst- 
ing from rear windows had grounded the 
fire alarm cable running through the alley. 
Firemen were unable to locate the source 
of the alarm, however, and were returning 
to their bunks at 1:45 a.M. when one of 
them saw the reflection of fire in the 
sky. Simultaneously, a police cruising car 


radioed that Holliday’s Furniture Store 
was on fire. The eleven paid firemen re- 





64 LARAMIE, WYOMING 


sponded, with all available apparatus, in- 


cluding three pumpers and a combination 


pumper and ladder truck. The manpower 
was later augmented by six volunteers, 
although the response was delayed, since 
the fire had interrupted telephone service. 

Flames were issuing from the windows 
on all floors and from the roof and were 
spreading around and over the parapeted 
division wall to the adjoining hardware 
store when firemen arrived. Fanned by a 
25 mph wind, embers and heat soon 
ignited the roofs and interiors of the 
three buildings across the rear alley. The 
magnitude of the fire and the serious 
threat to exposed buildings prevented 
effective concentration of the sixteen hose 
streams that were eventually laid and 
manned, and 45 minutes after the fire was 
discovered the two 4-story brick, wood- 
joisted buildings collapsed. The walls 
fell outward, destroying several hose lines 
and endangering a pumper. Other lines 
were brought up to save exposures, but 
intense heat forced firemen back as flames 
spread south to the Baker Garage, east to 
the Smith Furniture Store and north to the 


two multiple occupancy buildings across 
Garfield Street. 

It was then that outside help was sum. 
moned. At 4:15 A.M., a pumper with a 
crew of eight arrived from Cheyenne, 51 
miles away, and at 5:25 A.M. a second 
pumper completed the 66-mile run from 
Fort Collins, Colorado. Cheyenne worked 
at the main fire, while Fort Collins arrived 
in time to put out a roof fire set by flying 
brands five blocks away. 

The fire was under control at 6:30 A.M., 
but not before all buildings in the fire area 
(see diagram) were destroyed and several 
others on the fringe of the fire suffered 
broken windows and smoke and water 
damage. Water supplies were ample at all 
times, apparatus stood up well through the 
long battle and casualties were few and 
minor. The small band of fire fighters 
merited the praise from the people of 
Laramie for their successful defense of the 
city. 

Loss figures as yet incomplete are ex- 
pected to reach $1,300,000, of which in- 
surance claims are estimated at $655,000. 
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Dependable performance of protective signaling 
ahs a systems is founded on five basic requirements 
os ...completely and effectively met by ADT 
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Complete maintenance 


ADT provides these specialized functions through Central Sta- 


tions located in all principal cities of the United States. These 
Central Stations are manned continuously by experienced per- 
sonnel concerned only with the care and operation of protective 
signaling systems. Such service is your assurance of prompt and 
effective action when an emergency arises. 

Write for complete information on these and other ADT Services: 
Automatic Fire Detection and Alarm Service; Manual Fire Alarm Serv- 


ice; Sprinkler Supervisory and Waterflow Alarm Service; Watchman’s 
Reporting Service; Burglar Alarm and Holdup Alarm Services. 


Controlled Companies of AMERICAN DISTRICT TELEGRAPH CO. 155 Sixth Ave., New York 13,N.Y. 


CENTRAL STATIONS IN ALL PRINCIPAL Cl HE UNITED STATES 
Oo Sy 


AGAINST FIRE-BURGLARY:- HOLDUP 


A NATION-WIDE ORGANIZATION 
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In The Background 


Till Fire Strikes 


Fits in smoothly with the most modern interiors. 
Barely visible, but ready at a second’s warning 


to spring into action. Viking Flush Type Sprinkler 
Heads offer great dependability, plus true func- 
Get all details today from the 


tional design. 


Viking representative in your neighborhood. 


VIKING 


Crawford & Slaten Co. 
Atlanta, Georgia 


Crawford Sprinkler Co. 
Charlotte, North Carolina 


Hudson Viking Sprinkler Co. 
St. Paul, Minnesota 


C. W. Hutchinson, Inc. | 
Huntington, West Virginia 


Texas Automatic Sprinkler Co. 

Dallas, Texas 

Houston, Texas 

San Antonio, Texas 

gocher, Mississippi 
emphis, Tennessee 

New Orleans, Louisiana 

Oklahoma City, Oklahoma 


Walton Viking Co. 
Kansas City, Missouri 
St. Louis, Missouri 


Viking Sprinkler Co., Inc. 
Boston, Massachusetts 


Viking Automatic Sprinklers, Inc. 
Buffalo, New York 


Viking Automatic Sprinkler Co. 
Chicago, Illinois 

Viking Sprinkler Co. 
Cincinnati, Ohio 
Cleveland, Ohio 
Pittsburgh, Pennsylvania 
Indianapolis, Indiana 


Viking Sprinkler Co. 
Detroit, Michigan 


THE VIKING FLUSH 
TYPE SPRINKLER HEAD 


CORPORATION REPRESENTATIVES 


Viking Sprinkler Co. 
Grand Rapids, Michigan 


Northwestern Sprinkler Co. 
Los Angeles, California 


Viking Sprinkler Co. 
New York, New York 


Viking Sprinkler Co. 
Philadelphia, Pennsylvania 


Viking Automatic Sprinkler Co. 
Salt Lake City, Utah 


Viking Automatic Sprinkler Co. 
Seattle, Washington 
Portland, Oregon 
Vancouver, B. C. 


THE VIKING CORPORATION 


HASTINGS, MICHIGAN 
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MAGNETIC HUMP 


APPROVED BY 


ASSOCIATED FACTORY MUTUAL FIRE INSURANCE COMPANIES 
184 HIGH STREET, BOSTON 10, MASS 


ERIEZ MANUFACTURING COMPANY CO., ERIE, PA. U.S.A. 


Adaptors of any length 3 —— nn age 
to = ae a g against Tramp tron 


Tramp iron removed 
by 1st Eriez Magnet 


Encez Non- Electric Wagnetic Aamps have been 
officially approved by Associated Factory Mutual Fire Insurance Com- 
panies. They provide effective magnetic protection against tramp iron. 


Installed in any pneumatic processing lines they effectively remove 


tramp iron from such materials as fibres, sawdust, cork, starch, and 
grains and all types of explosive dust. The seal of approval of Asso- 
ciated Factory Mutual (reproduced above) will be placed on each ERIEZ 
Magnetic Hump that leaves the Eriez Mfg. Co. factory. 


When 1's Magnetic Protection... ... See Ertey First 


ERIEZ MANUFACTURING COMPANY 


Pad ee we os ¢ a 
39 Cast (ER Sluel S15 Scaacgluand 
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WUY 12 PD SARASOTA FLA WAY 25 

JOE R JOCKERS,STATE FIRE MARSHALL 
1151 SOUTH BROADWAY LOS ANGELES CALIF 


RE YOUR WIRE TO SARASOTA. SINCE OUR TENTS HAVE BEEN FLAMEPROOFED 
WITH FIRE CHIEF WE HAVE WOT EXPERIENCED DIFFICULTIES PASSING 
INSPECTIONS BY FIRE PREVENTION ENFORCEMENT OFFICIALS. WITH 
FIRE CHIEF FLAMEPROOFING IMPREGNATING IN THE CANVAS AS DONE BY 
WME HOOPER & SONS CO BALTIMORE THE CANVAS IS SLIGHTLY HEAVIER 
BUT NOT ENOUGH TO INCONVENIENCE US IN HANDLING. WOR DOES THE 
ADDED WEIGHT PRESENT STRUCTURAL DIFFICULTIES. WE ARE UNABLE 
TO DEFINITELY STATE THE PERIOD FIRE CHIEF WILL REMAIN EFFECTIVE 
SINCE OUR TENTS ARE IN SERVICE APPROXIMATELY ONLY SIX MONTHS AND 
ARE WEW EACH YEAR BUT WE FIND FROM THE CONDITION OF OUR CANVAS 
AT SHOW SEASONS END THE WEAR AND TEAR FORMERLY EXPERIENCED BY 
CANVAS IS RETARDED BY FLAMEPROOFING IMPREGNATED IN THE FABRIC. 
WE WELCOME INQUIRIES FROM OR INSPECTIONS BY INTERESTED PARTIES. 
KIND REGARDS 


DUVAL*RINGLING BROS AND BARNUM & BAILY COMBINED SHOWS INC. 


TL ee teed 


I 
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SO FOF ISIS 
Ow ee ee, 
YOUR_FIRE EXTINGUISHER DOLLAR 


DRY CHEMICAL 
See FIRE EXTINGUISHERS 


Ansul Dry Chemical Fire Extinguishers give you more protection... 
pound for pound... dollar for dollar... than any other extinguisher of 
comparable size. In addition, they provide the best first-aid protection: 


@ For hazards involved in storing, transferring and transport: 


ing PROPANE, BUTANE and other flammable gases. 


Ansul Fire Extinguishers have the highest ratings for effectiveness 
on flammable liquid fires, based on tests by nationally recognized 
approval agencies. The longer range stream of dry chemical is 
effective in winds and drafts. 


After use, Ansul Fire Extinguishers can be recharged ‘on the 
spot”... providing continuing protection...and annual re- 
charging of Ansul Fire Extinguishers is NOT necessary. 


Safe to use. Non-toxic, non-corrosive, _ Ansu! 
non-abrasive. Ansul Dry Chemical Fire Ex- Model 20 
tinguishers are preferred protection in the 4... 
L-P Gas Industry. Model 4 


Ask for your copy of file No. 304 Get the 
facts on how you, too, can cut your fire pro- 
tection costs. 


Listed and approved by Underwriters’ Labora- 
tories and Factory Mutual Laboratories. 


CHEMICAL COMPANY 


LPOG UE ee Pe eee ee 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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“FREEDOM IS EVERYBODY’S JOB!” 


Preserving LIFE and the ASSETS of 
Our Nation from destruction by FIRE 
is the ‘Eternally Vigilant’ Responsibility 


Of 
STAR AUTOMATIC SPRINKLERS 


Automatic Sprinklers , Automatic Releases 
Corrosion-Proof \& : » Standard Wet 
Sprinklers , us Pipe Systems 
Directional Flow §! _ hm Bee Dry Pipe Systems 
Sprinklers 5 \ , Deluge Systems 
Open Sprinklers wir : Heat-Actuated 
Spray Sprinklers VoVety Devices 
Alarm Devices =< Pre-Action Systems 


Star Automatic Sprinklers and Fire Protection Devices bear approval of all 
Insurance Authorities having jurisdiction and various Governmental Agencies. 


Economy in installation cost and maintenance has dictated the 
consistent policy of Star Sprinkler Corporation in distributing its 
Fire Protection Devices through local licensed contractors who 
have had a lifetime of experience in the installation of auto- 
matic sprinkler systems. Operating throughout the United 
States, Canada and South America, Star licensees, due to their 
strategic locations, can render instant service. Write us for name 
and address of Star licensed contractor nearest your location. 


STAR SPRINKLER CORP. 


Westmoreland and Collins Sts. — Philadelphia, Pa. 
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Painted for U. S. Pipe & Foundry Co. by Paul Laune 


Here is a brief summary of the 


products of our several plants. We 


men COST iron 


ugally cast pipe in diameters from 
3-inch to 24-inch in 12-foot and 18- 
foot lengths. We also produce pit 


cast pipe in diameters up to 84- 


0) WU7-UU Wey MEAD 0. Ne) > 
inch in 12-foot lengths. Your AND INDUSTRIAL SERVICE 


choice of these joints—hell-and- 
spigot, ball-and-socket, flanged, and standardized mechan- 
ical joints. Standard fittings or special fittings made to 
individual specifications. Special castings for industrial 
requirements. Perhaps our experience gained through 
nearly a half-century of designing and manufacturing 
would be helpful in solving your pipe, fittings or special 
casting problems. United States Pipe and Foundry Co., 
General Offices: Burlington, New Jersey. Plants and 
Sales Offices Throughout U. S. A. 
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Products of Fiberglas 


LISTED AND UNDER RE-EXAMINATION SERVICE BY 
UNDERWRITERS’ LABORATORIES, INC. 


x * ® 


"NNONCOMBUSTIBLE FABRIC”’ (Retardant No. 2815) 
Owens-Corning Fiberglas Corp., Manufacturer, Toledo, Ohio. 
“Fiberglas’ Type ECC fabrics woven from natural white 
color, 100% glass yarns with the fabrics having no after- 
weaving color coatings. For use as drapery. These fabrics 
do not burn or propagate flames. 

(Also refer to Retardant No. 2814—Thortel Fireproof Fabrics, New York, N. Y. 
..+ Fabrics woven from 100% Fiberglas yarns and finished with surface color 
for use as drapery). 

“UNIT AIR FILTERS FOR AIR CONDITIONING SYSTEMS” 

(Retardant No. 2423) 
Owens-Corning Fiberglas Corp., Manufacturer, Toledo, Ohio. 
Replacement type filter units. Dust-Stop 1A and 2A (Dry 
Type), Class 1. Dust-Stop 1B and 2B, Class 2. 

“ROOF COVERING MATERIALS—BUILT UP” 

(Retardant No. 2904) 
Owens-Corning Fiberglas Corp., Manufacturer, Toledo, Ohio. 
Fiberglas Mat for use in the construction of Class ‘A’ built- 
up roof coverings ... Three layers of Fiberglas Mat... Hot 
coal tar... Gravel surfacing applied on hot coal tar. 


x** 


TESTS ON LABORATORIES’ CALENDAR 


.. “DUST-STOP” AIR FILTERS . . . Continued research. 
. NON-METALLIC SHEATHED BUILDING CABLE and other electrical products 
embodying Fiberglas. 
... FIBERGLAS THERMAL AND ACOUSTICAL INSULATING BOARDS. 
. .. FIBERGLAS ROOFING MAT. For asphalt and gravel built-up coverings. 
. » FIBERGLAS INSULATING BOARD... And Other Building Products. 


OWENS-CORNING 


FIBERGLAS 


OWENS-CORNING FIBERGLAS CORPORATION 
TOLEDO 1, OHIO 
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TACK OF EFFECTIVE FIRE DOORS IS 
rect EXCESSIVE FIRE LOSS 


eT ay Laut HU 


40% of major fires in 
1946 showed lack 
of fire-door protection as 
contributing to loss* 


You get positive, automatic, depend- 
able fire protection at doorways, 
windows and other horizontal 
openings with the famous Akbar 
Fire Doors. They’re pushed down- 
ward by a strong spring . . . con- 
trolled in downward speed by a 
special safety device . . . and op- 
erable after automatic closure, for 
emergency use. These efficient 
doors remain coiled out of the way 
overhead when not in use, but 
lower into place with speed and 
efficiency when fire threatens. They 
combat fire loss by cutting off 
drafts, blocking the spread of 
flames, and confining fire to small 
areas. Approved and labeled by 
Underwriters’ Laboratories, they 
have saved as much as 33% of 
their cost annually, in reduced in- 
surance rates. Built to fit windows, 
doorways or other openings of 
any size. Write for complete in- 
formation. 


Kinnear Rolling Fire Doors can 
also be equipped for daily service 
use, with or without motor opera- 
tion. But the regular (non-labeled ) 
Kinnear Rolling Doors are pre- 
ferred for service use where extra 
fire protection is not required. 


SS eaa eeu ahi 


*In one year, out of 187 fires involving losses 
of $250,000 or more, 77 showed lack of pro- 
tection at doorways as a contributing factor 
(as reported in the January 1947 Quarterly 
of the National Fire Protection Association). 


The KINNEAR Manufacturing Co. 
FACTORIES: 
2250-70 Fields Avenue, Columbus 16, Ohio 
1742 Yosemite Ave., San Francisco 24, Calif. 
Offices and Agents in Principal Cities. 
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THE AUTOMATIC FIREMEN 





THE FIRST FIVE MINUTES 


More can be done in the first five minutes after a 
FIRE starts than in the following five hours. The 
time to fight a FIRE is when it is small. 


GLOBE Sprinklers are always ready to take ad- 
vantage of those first five minutes. 





They Pay for Themselves 
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Something’s 
burning! 


Is it a flammable liquid ? 


A Pyrene* Foam Extinguisher will knock it out—fast! 
Foam extinguishers are effective on ordinary combustibles, 
too. The 2% gal. Pyrene Foam Extinguisher gives you 
about 22 gallons of quick-smothering foam. PyRENE Foam 


is also available in 10 and 40 gallon wheeled extinguishers 
and in systems. Flammable liquid fires can be snuffed out 
by Pyrene Vaporizing Liquid Extinguishers, as well. 


Is it paper, rags, ordinary combustibles ? 

Bring out the Pyrene Cartridge-Operated Extinguishers! 
No pumping needed —the pressure in the gas cartridge 
is enough to shoot a stream 40 feet. No annual recharging. 
Water or anti-freeze types, 2% gal. capacity. PYRENE Soda- 
Acid and Pump Tank Extinguishers are also recommended. 


Is it electrical equipment ? 

Put Pyrene Vaporizing Liquid Extinguishers to work! 
The extinguisher liquid is non-conducting, fast-working, 
non-freezing in temperatures as low as —48°F. Also 
effective on flammable liquid fires and surface fires fed by 
ordinary combustibles. Pressure type in 2 qt. and 1 gal. 
sizes; pump type in | qt. and 1% qt. sizes. 





PYRENE also makes Air Foam Playpipes and 
systems for the smallest dip tank to the largest 
oil storage tank. 


‘ rene 
FREE! Send for leaflet ““What You Should pone 


: , Eg os 
Know About Fire Extinguishers.”’ Helpful for PET snnio poe 
factory fire brigades. 


PYRENE MANUFACTURING COMPANY = *®««. -s. Pat. of 
582 Belmont Avenue Newark 8, N. J. 
Affiliated with C-O-Two Fire Equipment Company 


Have You Tested Your Fire Extinguishers Lately ? 
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FIRE-RESISTANT UPHOLSTERY AND APPOINTMENTS 
FOR GREATER PUBLIC SAFETY WHEREVER 
PEOPLE CONGREGATE 


TOLEX F. R. (plastic leathercloth certified 
to befire resistantby New York City, Boston 
and other large communities) gives a rich 
new look to the interior appointments of 
theaters, hotels, bars—apartment buildings, 
restaurants —railroad 


department stores, 
cars, buses, watercraft—any place where 


people congregate. For upholstery, wall 
coverings and other interior decoration, 
TOLEX means colorful lasting beauty and 
super-toughness. 

We will gladly send a member of our 
technical staff to discuss fire-resistant leath- 
ercloth specifications and test methods with 
fire marshalls, fire departments, fire preven- 

Write 


tion boards or underwriters. 
Textileather Corporation, Toledo, Ohio. 


TEXTILEATHER® 


PIONEERS IN THE DEVELOPMENT 
OF FIRE-RESISTANT LEATHERCLOTH 


Flame tests demonstrate the fire- 
resistant qualities of TOLEX 


TOLEX* CAN TAKE HW! 
*Reg. U.S. Pat. Off 
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These NON-COMBUSTIBLE fabrics 
never require flameproofing! 


At best, the flameproofing of combustible fabrics woven partly or wholly of 
organic fibers affords only temporary protection. Its efficiency depends upon 
the type of chemical used to flameproof the organic fibers, and the length of 
time since the last treatment. 

Fiberglas* decorative fabrics are woven entirely of finely spun, inorganic 
glass filaments. They CANNOT BURN, 
smolder or propagate flame. If exposed to fire 

FAMOUS DOOR CAFE they will not deplete the oxygen in the air or 
New Orleans, La. emit suffocating smoke and fumes. They are 

Sthersies ebuleshulpanmeeses: immune to rot or decay — always operate at 

imum fire safety in this popular 100% efficiency. 

night spot. Walls, ceiling and Available in a wide range of solid colors, 


d i bi sting : ‘ 
‘ at cae > a Thee ap ad prints and weaves. See list of sales offices below. 


print to achieve a striking decor. 
Installation by The Holton Cor- | WRITE FOR SAMPLES AND INFORMATION 


poration, New Orleans, La. 


FIBERGLAS* Listed by_ Underwriters’ . . EL 


pee es i » ear eee 
abric;"’ ¢ ove ureg Stand- 
ards and Appeals, City of New York. FIREPROOF FABRICS 


ARCHITECTS BUILDING, 101 PARK AVENUE, NEW YORK 17, N.Y. ¢ LExington 2-0711 
Sales representatives or recommended workrooms in: BOSTON, BUFFALO, CHICAGO, CLEVELAND, DENVER, DEIeetT KANSAS CITY, 


LOS ANGELES, NEW ORLEANS, OAKLAND, PHILADELPHIA, PITTSBURGH, PORTLAND, ORE., RICHMOND, SAN FRANCISCO, ST. LOUIS, ST. PAUL, SEATTLE, 
TOLEDO, WASHINGTON. *T. M. Reg. U.S. Pat. Off Owens-Corning Fibergias Corp. 
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SEND FOR YOUR COPY =| : 
WHILE THE SUPPLY LASTS tenner 


This new Manual is the most authoritative and thorough 
volume ever compiled on the subject of record-protection 
equipment. An indispensable reference book, well-organized, 
easy to use. 76 pages of pertinent information concerning the 
specifications, tests and specific applications of rated safe- 
industry products; gives aids for measuring fire hazards and 
record protection needs and other essential data. 


366 MADISON AVENUE, NEW YORK 17, N. Y 
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TESTS CONFIRM... 


Test structures built of Koppers fire- 
retardant wood (left) and untreated 
wood (right) ready for the fire test. 
Five quarts of kerosene, placed in 
pans, furnishes fuel for each blaze. 


Both structures are quickly enveloped 
in flame. Treated structure resists fire, 
but untreated one encourages it, con- 
tributes fuel to the fire. 


After twenty-two minutes the untreated 
structure, still burning, is collapsing. 
Note that in the treated structure, the 
fire stopped when the fuel burned out. 


ae 
KOPPERS 
vWv 


KOPPERS 
PRESSURE-TREATED 
woopD 


KOPPERS COMPANY, INC. 
PITTSBURGH 19, PA. 


fire retardance of 


KOPPERS 
CZC(FR) 


Koppers fire-retardant wood is 
suitable for use as flooring, roof- 
ing, sheathing and structural 
members of industrial buildings, 
garages, airplane hangars, mu- 
nitions plants, docks and ware- 
house buildings, railroad en- 
gine houses, and other similar 
structures. Koppers CZC(FR) 
treatment has a valuable plus 
advantage, for it also fortifies 
the wood against decay and 
termite attack. Color and paint- 
ability are not harmed by the 
odorless CZC(FR) treatment. 


Investigate the possibili- 
ties of this new Koppers 
development. Send for 
your copy of the booklet, 
“Koppers Fire-Retardant 
Wood.” Filled with inter- 
esting, helpful information. 


Right -The treated structure 

was charred ... but retained its integ- 
rity and strength, as the 800 pound 
load shows. 


Left + Contin- 
ued burning re- 
duced the un- 
treated structure 
to ashes. 




















QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION 


wy ican trous 
biel 


One stray Spark around flammable liquids, during 


processing or while in storage, can create havoc . . . loss of equipment, 
buildings and human lives. 


Protect your investment . . . your workers . . . your own life, from the 
dangers of fire by installing modern C-O-TWO Fire Detecting and Ex- 
tinguishing Equipment. C-O-TWO is dry, clean, carbon dioxide gas... 
snuffs out the fire in seconds, then disappears without a trace. It is non- 
damaging, non-conducting, non-corrosive and non-contaminating. 
C-O-TWO Hand Portables, Wheeled Portables, Hose Rack Units and 
Built-In Systems render quick, positive fire protection anywhere there’s 
danger of flammable liquid or electrical fires. 


Let an expert'C-O-TWO Fire Protection Engineer advise you on your fire 
protection needs now, before fire strikes. Remember . . . tomorrow may be 
too late. Write us today for your free copy of the booklet, “Kills Fire — 
Saves Life.” 


0 WCe 


2 —\ 
“FRG NEWARK 1 * NEW JERSEY 


a 


Sales and Service in the Principal Cities of United States and Canada 


AFFILIATED WITH PYRENE MANUFACTURING COMPANY 
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RELIABLE 


AUTOMATIC SPRINKLER DEVICES 


PROTECTING LIFE AND PROPERTY FOR OVER 25 YEARS 


Reliable Automatic Sprinkler Devices have an excellent 
field record . . . superb in design and construction ... are 
universally approved by all Fire Insurance and Governmental 
Authorities . . . and effect maximum reductions in fire 
insurance premiums. 


They comprise a complete line including Automatic 
and Open Sprinklers, Alarm Valves, Dry Pipe Valves, Accel- 


erators, Circuit Closers, Water Motors and all other acces- 
sories required in Sprinkler Systems. 


Reliable Systems are protecting thousands of properties 
throughout the United States, Canada and foreign countries. 


FURTHER INFORMATION UPON REQUEST 


Manufactured and Distributed by 


e Reliable Automatic Sprinkler Co. Inc. 
BRONX STREET MOUNT VERNON. N. Y 
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CENTRAL SPRINKLERS 
PIONEER AGAIN 
with 
ALUMINUM VALVE | 

CONSTRUCTION | 





LIGHT WEIGHT 


Six-inch Dry Valve, weighs only 90 lbs. 


NON-CORRODIBLE 


No Iron or Steel Parts to Rust or Corrode 


SMOOTHER, NON-POROUS CASTING 


Finer, More Pleasing Appearance | 





These finer CENTRAL Sprinkler Valves 
are now available to you. 


For the best in Automatic Sprinkler 
Protection, now is the time to 
“Centralize” your needs 


CENTRAL AUTOMATIC SPRINKLER CO, 


Fourth Street and Cannon Avenue 


LANSDALE, PENNA. | 
Representatives in Principal Cities in United States and in Foreign Countries 
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WHAT WE’VE LEARNED ABOUT 
FIRE-DAMAGE PREVENTION 


is at your disposal 


For many years, we have specialized in the 
manufacture and application of equipment 
designed to extinguish fires rapidly in flam- 
mable liquids and electrical apparatus .. . 
keeping damage by fire or by extinguishing 
agent down to a minimum. 

Whenever the experience we have gained 
in dealing with these difficult Class B and 
Class C fires can be of assistance to you, it 
is at your disposal . . . without charge, and 
without obligation on your part. 


A Kidde representative will be glad to work 
with you. Feel free to call on him at any time. 


Walter Kidde & Company, Inc., 
751 Main Street, Belleville 9, New Jersey 


The word “‘Kidde”’ and the Kidde seal are trade-marks of Kidde 
ERR FR NENE BO BAERS SREP SOS ERRNO 
Walter Kidde & Company, Inc. 
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PERFORMANCE PLUS SAFETY! 


Here’s Why: 


© It is listed by Underwriters’ Laboratories 
¢ It conforms to N.F.P.A. Standards 


¢ It is manufactured only after thorough 
field testing 


e It is shipped only after being rigidly 
inspected and tested at the factory 


Typical of the many RegO-designed devices 
for insuring the safe use of LP Gases are RegO 
Excess Flow Check Valves. These valves, 
which shut off the flow of fuel should a break 
in the line occur, may be used with butane or 
propane in either a gaseous or liquid state. 
They function with complete efficiency 
whether mounted vertically or horizontally. A 
complete range of sizes provides valves suit- 
able for every use, from small domestic instal- 
lations to large bulk plant or industrial 


applications. RegO Excess 
Flow Check 
Valves 


2) BASTIAN-BLESSING-"~ 


4201 West Peterson Avenue Chicago 30, Illinois 
PIONEER AND LEADER IN THE DESIGN AND MANUFACTURE OF 
PRECISION EQUIPMENT FOR USING AND CONTROLLING LP GASES 
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SYMBOLS 
OF 


SAFETY 


S. & J. are the initials which appear on petroleum 
tank fittings in all parts of the world, and every- 
where they have the same significance. They 
stand for the MAXIMUM IN SAFETY, no matter 
whether they protect the flammable liquids in a 
truck tank compartment, an oil tanker, or a giant 
sphere or spheroid. 

For many years S.&J. Internal Safety Valves 
have been used by many of the major marketers 
of petroleum products to insure maximum safety 
during transportation on the public highways. 
S.&J. Safety Valves are available for handling 
both liquids, and liquefied petroleum gases. In- 
quiries are always welcomed. 


SHAND & JURS CO. 


BERKELEY, CALIFORNIA 


NEW YORK CHICAGO HOUSTON LOS ANGELES SEATTLE 


SHAND & JURS 
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Year after year, the safety of commercial 
dry cleaning with 140° flash-point, petro- 
leum solvent has been proved by Hoffman 
equipment. Hoffman originated the process 
in 1935 and, ever since, has been the lead- 
ing supplier of 140° F dry cleaning systems 
in the field. On inspections, or permits, or 
wherever else you see the name''Hoffman”, 
you can be sure it’s the safety first-name 
in equipment for petroleum dry cleaning. 


UL): 
Zen pos 
CLASS III N.B.F. U, 
PAMPHLET NO. 32 


a : | 
} i | : 
U & of O 3 ly yt A \f ae 
ee et | 
a Ca 105 Fourth Ave..New York 3, NY 


DRY CLEANING. LAUNDRY & GARMENT PRESSING EQUIPMENT 
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A NEW 
WETTING LIQUID 
and 
NEW EQUIPMENT 
FOR AUTOMATICALLY 
FEEDING IT INTO 
FIRE HOSE LINES 


MADE USA 
Aa ARe reeves Oumenas ANILINE pun cent 











Two newsworthy Rockwood developments 
are now being presented hand-in-hand to the ] — > ~ 
fire departments of the country. : BY ) 










1. Rockwood WET — a new wetting liquid 







prepared specially for fire fighting. It A \ 
will increase the fire extinguishing ac- \ ay 
tion of water thus making a little water 

go along way. Schematic drawing showing complete kit supplied 





with Rockwood PROPORTIONER (across pump Dual 
A model) with Rockwood MULTIMETER. 






2. Rockwood Automatic equipment for 
feeding Rockwood WET into your fire 
hose lines on your fire trucks. This is 
known as the Rockwood PROPOR- 
TIONER (across pump Dual A model). 
This new PROPORTIONER can also be 
used to automatically feed Rockwood 

mechanical foam liquid to your hose 

lines similar to the method used in 
proportioning the wetting liquid. 


























This combination of Rockwood WET and 
our new Automatic dual PROPORTIONER will 
help improve the fire fighting efficiency of your 
fire department. It will retain its remarkable 
penetrating action even at fire temperatures 

The new Rockwood PROPORTIONER han- 
dies wetting liquids efficiently and quickly. 

Write for complete descriptive literature 
and prices. 


TE ROCKWOOD SPRINKLER COMPANY 


56 HARLOW STREET WORCESTER 5. MASSACHUSETTS 


Specialists in Fire Protection Engineering, Equipment and Installation since 1907 












}# RocKwooD 
Yas MULTIMETER 





Yy PLERIOLE HOSE @ U 10 
j@ =ROCKWOOD" WET” 
sTRanee @ 







The most efficient way to apply a wetting 
agent to most fires is thru a type SG-48 
Rockwood Triple-action WaterFOG Nozzle. 










XXIV 
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WATERFLOW 

SWITCH with 
INSTANTLY 
RECYCLING 
PNEUMATIC 
RETARD 


(No build-up) 
Easily set for any period 


3-inch size shown above Up to one minute. 


Underwriters’ Approved 

Paddle of Non-corrodible Monel 

Bell Wiring is Only Electrical Connection 
Easily Installed in All Sizes From 214” Up 


Eliminates False Alarms due to Water Surges 


Where many waterflow switches are necessary, transmitters can be 
substituted for the switches, thereby saving enormously on the wiring 
system as only two wires would be necessary to take care of any 
number of transmitters. No necessity to reduce number of alarm 
valves due to cost. Night watch and fire alarm boxes may be 
installed on same wiring with waterflow transmitter system. Easily 
installed by merely drilling a one and seven-eighths inch hole in pipe. 


WRITE FOR FULL DETAILS 


CENTRAL STATION SIGNALS, INC. 


MANUFACTURERS OF FIRE PROTECTION EQUIPMENT 
71 WEST 23rd STREET -:- NEW YORK 10, N.Y. 
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Now, the quick, effective fil protection of National Aer-O-Foam is 
available in ca completeg compact unit as the Aer-O-Foam 
Trailer. It is capable of§supplying a thick, tough, air-tight 
blanket of foam to snuff oul fires anywhere in and around indus- 
trial plants. Includes tan of water, tank with Aer-O-Foam 
liquid, quick acting pumpmand is equipped with two reels of 
100 feet of hose on eachMogether with Aer-O-Foam nozzles. 
Trailer attaches easily to j@@p or other motor vehicles. 

For complete plant fire prdfection rely on National Aer-O-Foam 


and the special equipment Geveloped by National Aer-O-Foam 
engineers. 


SWE Ue DADs ee 


Headquarters for Foam Fire Protection 


Packard Building. Philadelphia 2. Pa. 
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VALVES, HYDRANTS 
Indicator Posts and 
Pipe Fittings For 
FIRE PROTECTION 


We make a complete line of Top, Left: 
Valves, Hydrants, Indicator as Sa 


Posts and underground pipe 
fittings for fire protection 


Above: 
systems. All M&H products Toeniek Chews 
4 are approved and listed by and valve to 
the Underwriters’ Labora- ai oecanee. 


tories and A.F.M. Labora- 
tories. Outstanding features 


are simplicity of design, Right: Rising 
: Stem Gate 
rugged construction and Valve, bronze 
; highest quality materials mounted. 
: and workmanship. Write 
* for CATALOG No. 40. On Below, Right: 
: Mill Yard 
your orders specify M&H ace 
for service. Independent 
} Hose Gate 
: Valves. 


Right: All- 
bell Cast 
Iron Tee. 


Left: 
Adjustable 
Indicator 
Post. 





M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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WAGE PLANT. 


FETY OF 
we tid (41 
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’ D SA 
— HEALTH AN 
Sa DEPENDENT ° 


|F you had to divert sewage gathering be- 
cause of fire or explosion in the plant, you 
can readily imagine the catastrophic results. 
The best insurance is proper fire prevention. 
With inflammable sewage gases, this means 
adequate and dependable safety devices that 
are designed to prevent flame propagation 
and explosion. Each of the "VAREC" Ap- 
| proved Safety Devices shown below has a 
definite place in your plant. Whether you are 
| designing a new sewage treatment plant or 
| surveying an old one for fire hazards, insist 
| that dependable "VAREC" Safety Devices 
| be used. 
| FIGURE 440 “VAREC” Approved PRESSURE 
RELIEF AND FLAME TRAP ASSEMBLY 
; Usually installed in waste-gas line, just upstream of 
Waste-Gas Burner. 
| FIGURE 450 “VAREC” Approved FLAME TRAP 
ASSEMBLY 


Usually installed in all gas lines supplying gas utili- 
zation equipment and in line to gas holder between 
multiple digesters. 


ten <a FIGURE 50A “VAREC” Approved FLAME ARRESTOR 
Usually installed between digester dome and Pres- 


OTHER “VAREC” 4 sure Vacuum Breaker Valve. 
SERGE Gne cOnteoL FIGURE 70 “VAREC” Approved EXPLOSION 


EQUIPMENT RELIEF VALVE 
Pressure Relief and Vacuum Usually installed at top of vertical riser upstream of 
Breaker Valves—Pressure Reducing any source of combustion, Can also be used as an 
Regulators—Back Pressure Regula- auxiliary pressure relief on digester and gas holder 
tors—Flame Checks—Waste Gas domes. 
Burners — Manometers — Sediment S-1 
Traps—Drip Trap Assemblies. 


COMPTON, CALIFORNIA, U.S.A. 
+, ” NEW YORK CLEVELAND CHICAGO TULSA HOUSTON 
qe’ 30 Church Street + 1501 Euclid Ave +122 So. Michigan Ave. « 533 Mayo Building . 821A M.& M. Bidg. 
Available from Authorized Sewage Equipment Agents throughout U. S$. and Canada 
Coble: VAREC COMPTON (all codes) 





XXVili QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION 


— ‘Won Buprin 


Announces 


“SAFE EXIT” 


Von Duprin’s new 20-minute, 16-mm. sound film 
dramatically shows the need for adequate exits... 
and for panic devices. It is non-technical in nature, 
and has already interested audiences of various 
types... fire marshals, inspection men, training 
school students and luncheon clubs. “Safe Exit” is 


available without rental charge. 








Write for booking request blank. 


VON DUPRIN DIVISION 
VONNEGUT HARDWARE CO. 
Indianapolis 9, Ind. 
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BLAW-KNOX 


. oN 


BLAW-KNOX 


BLAW-KNOX 


Pe 
en Ce 
te for 


Wri 


BLAW-KNOX sprink ier DIVISION 


of BLAW-KNOX CONSTRUCTION COMPANY 
829 Beaver Ave., N. S., Pittsburgh 12, Pa. 
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Gravity Water Pressure 








The Watersphere is a modern, streamline elevated water tank of welded 
construction. It is often used to provide gravity water pressure for automatic 
sprinkler systems. 


Waterspheres are built in standard capacities from 30,000 to 250,000 gals. 
Their smooth surfaces are not only pleasing in appearance but easy to main- 
tain. Write our nearest office for estimating figures on Waterspheres or 
ellipsoidal-bottom water tanks. State capacity, height to bottom and location. 


CHICAGO BRIDGE & IRON COMPANY 


CLEVELAND CHICAGO BIRMINGHAM NEW YORK 
HAVANA DETROIT ATLANTA PHILADELPHIA 
HOUSTON TULSA LOS ANGELES SAN FRANCISCO 


Plants at Chicago, Birmingham, Salt Lake City and Greenville, Pa. 








l- 
ir 
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BE SAFE 


with a 


Scott Fuir-Fak 


@ Smoke is a gas... made visible by solid particles. In 
fire fighting the important question is “What type of gas 
is present in the smoke ... and does sufficient oxygen 
remain to support life?” The Scott Air-Pak, used on 
arrival, permits immediate inspection and action with- 
out subjecting personnel to breathing hazards. No mat- 
ter what type of gas is present, or if oxygen is deficient, 
Scott Air-Pak completely supplies its wearer with pure 
cool breathing air...in any volume “demanded” by him. 


Bureau of Mines Approval No. 1308 













gi COR OCOReeeer eee rerseene 


ONLY THE SCOTT AIR-PAK 
HAS ALL 6 FEATURES 


1. Can be used in any temperature; below 
zero to oven heat. 

2. Only the Scott delivers fresh, cool con- 
fidence-inspiring air. 

3. Only the Scott has a gauge to prevent 
the inadvertent use of empty or partly filled ‘ 
cylinders. a : : 

4. Only the Scott has acid and corrosion 48 Air-Paks at Providence, R. I. 

proof straps and fittings. 

5. Only the Scott has a battle-tested emer- 6. Only the Scott has a gauge within the wear- 
gency-proved regulator, and a mask per- er’s vision, custom-built, not a commercial gauge, 
mitting conversation. to provide the maximum in utility and safety. 


* 


SSSVSSSCOCSCSOS SSH, 
e* 









Wire or Write for a Free Demonstration 
Safety Equipment Division 


SCOTT AVIATION CORP. 


1E STREET, N TER, N.Y. 
FOR SAFETY FOR SERVICE 198 ERIE S LANCASTE 


tee Oe CMe aU Ml ena ld eld ee ee 
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© 55 pistrict oFFices 


Bhs? 


ROTECTIO 
FIRE P N ON 4 NATIONWIDE 
BY Uulomali’ Sprinkler 


FIRST IN FifK.€ PROTECTION 


e = than a half century of leadership in the design, manufacture and installation 


of approved systems for fire protection... 55 district offices serving the length and 
breadth of a nation ... Canada and South America, that’s what (oma Spunkler’ 
offers business, industrial, commercial and institutional alike. 

These factors should be of utmost importance to those considering the purchase 
of such equipment, for wherever business is located, Vilomitlie Sprinkler con- 
tinues to provide investment protection, returning dividends to the investor in both 
safety and dollars. 

You owe it to yourself, your personnel and your business to become fully in- 
formed on the merits of Qilomalic Sprinklers, an important investment today... per- 
haps welcomed protection tomorrow. 


Uilon, 


DEVELOPMENT + ENGINEERING WELY’ MANUFACTURE ~ INSTALLATION 


ae 


‘AUTOMATIC’ SPRINKLER’ CORPORATION i ae wee 


ee Oe ee Oe ate eae 
OFFICES IN PRINCIPAL CITIEQBOF NORTH and SOUTH AMERICA 











WHY CITIES 
PREFER GAMEWE 


Ge | 


2 Reasons are—Economy and Dependability 


Many Gamewell fire alarm boxes still in use have service 
records exceeding 70 years, and — Obsolescence, due to 
the production of later models affording greater protec- 


tion, not deterioration, is generally the cause of retiring 
Gamewell boxes from service. 


Gamewell Three-Fold Fire Alarm Box 


The Standard for Municipal Service 


For the protection of the values at risk — human life, 
property, business and income — adequate fire alarm 
box distribution is a sound investment. 


THE GAMEWELL COMPANY 


Newton Upper Falls G4 - Massachusetts 





FIRE PROTECTION 


. « « @ type for every need? 


The complete line of Grinnell Fire Protection Equipment makes 
it easy to select just the right type for any particular hazard. 
Each type is backed by our experience of over 75 years as 
pioneers in the fire-fighting field. 


STANDARD WET-PIPE SYSTEM 


Where Temperatures Are Above Freezing 


STANDARD DRY-PIPE SYSTEM 
Where Temperatures Go Below Freezing 


SIMPLEX DRY-PIPE SYSTEM 
For Light Hazards and Limited Water Supply 


MULTITROL SYSTEM 


Detection-Warning-Protection 


MULTITROL DELUGE SYSTEM 


Assures Faster Application of Water to Fire 


MULSIFYRE SYSTEM 
Extinguishes Fires in Flammable Liquids 


PROTECTOSPRAY EQUIPMENT 
Protection of Equipment by Insulation and Cooling 


FLAMEBUSTER 
An Auxiliary to Fixed Protection 


Complete information on Grinnell Systems and Equipment is 
yours for the asking from Grinnell Company, Inc., 277 West 
Exchange Street, Providence 1, R. I. Offices in principal cities. 


GRINNELL SYSTEMS 


Protection Against Fire 








